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ABSTRACT 


Twenty-one genera of Scarabaeinae that occur in Panama are 
briefly reviewed. In addition the genus Cryptocanthon is included 
since it occurs on either side of Panama. A total of 113 species 
are recognized with twenty-eight described as new. Tbe old and 
new taxa are listed below in the Contents.  Zoogeographic and 
ecological data were compiled from a total of 7113 Panamanian speci- 
mens bearing accurate data. 
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PANAMANIAN SCARABAEINAE: 
TAXONOMY, DISTRIBUTION, AND HABITS 
(COLEOPTERA, SCARABAEIDAE) 


By 
H.F. Howden amd O.P. Yorum 


INTRODUCTION 


In the last decade’ interest im the biology amd Neuer Of 
dung beetles belonging to the subfamily Scarabaeinae has increased 
greatly. This has been due in part to the interest in their utility 
both as a natural sanitation system and as an agent for pasture 
improvement (e.g., Weeda, 1967). From the ecological point of view, 
the various methods utilized by the beetles for partitioning the dung 
resource are extremely interesting and complex. However, in order 
to adequately study and document the habits of the Scarabaeinae 
for any geographic area the species must be taxonomically well 
known. The inadequate taxonomic status of the Panamanian 
Scarabaeinae stimulated the initiation of this review. The only 
previous publication that has attempted to enumerate and describe 
the Panamanian species of Scarabaeinae is the Scarabaeidae volume 
by H.W. Bates (1886-1890) of the Biologia Centrali-Americana. In 
this volume Bates lists 58 species from Panama. The present survey 
reviews 113 species in 21 gemera, giving brief descriptions, keys, 
and biological information for the Panamanian species. 


NOMENCLATORIAL LIMITATIONS 


Since this work is intended as a review and not as a revi- 
sion, the reader should recognize the inherent limitations in the 
application of the scientific names used. Of primary importance 
is the recognition that nomenclature and taxonomy are not in- 
separable. For Panama we hope that our taxonomy is reasonably 
good although our nomenclature, in some cases, is doubtful. 
Taxonomically we have attempted to define the species, including 
variation, from specimens taken in Panama. We have not included 
in the descriptions non-Panamanian material (as should be done 
in a revision). In many cases specimens from Costa Rica or 
Colombia differ slightly and consistently from Panamanian speci- 
mens. Frequently we have briefly mentioned these differences. 
However, when describing a new species we have excluded most 
non-Panamanian material from the type series because of these 
small but consistent differences. From the nomenclatorial stand- 
point we have attempted to apply names as broadly as possible. 
If a species was described from Colombia and a slight variant 
occurs in Panama, we have used the available name and avoided 
proposing a new name. 

Correct nomenclature often depends on the examination of 
types, and here again we lack the degree of accuracy that one 
would expect to find in a revision. However, a number of the 
types have been seen as noted in the descriptive section. The 


2 Contrib. Amer. Bat. Lmob, vol. 78, ae. 1, T9681 


Biologia material hes been carefully studied, but where no type 
has been designated for a cotypic series, we have refrained from 
doing so.  Leectotype Selection should await proper revisionary 
studies. 

Ií our nomenclature should prove to be inaccurate, it can be 
changed. This. Shoulasbe a FElIMVEly "He necessity since a 
reasonable dert has been made" to werify The names used herein. 


MATERIAL EXAMINED 


The specimens seen were derived largely from two sources. 
The first source was museum holdings accumulated over a period 


of years. These accumulations, "while offen lackimo ecological 
data other than date and locality, were valuable both taxonomi- 
Collyer irstericallye “Im some cases, ame to clearing of land 


or other types of habitat disturbance, a “species may no longer 
6ccir dé am arca. Thus, some of tke older material was of con- 
sid aa pi "MISNOPICal importance. The Second seurce" of specimens 
consisted of recent Mmiensive Collecting efforts y “both ecologists 
and systematists. The authors alone totalled nearly two man 
years of collecting and observations in Panama, and numerous 
individuals, as mentioned in the Acknowledgments, assisted us. 
Much of the biological information discussed was accumulated by 
this mecuewtb affert. 


COLVECTIONS STUDIED 


In citing the Wc I om studied wee utilize the name of the 
GN in which the museum is Situated, “and for a private collection, 
we cite the individual's last name. The museum collections 
studied and the curators assisting are as follows: 


Cambridge Museum of Comparative Zoology, Harvard 
University. A. Newton. 


Chicago Field Museum of Natural History, H. Dybas. 

London British Museum (Natural History).  R. Pope. 

Ottawa Canadian National Collection, Biosystematics 
Research Tnstitute. A. Smetana. 

Paris Museum National d'Histoire Naturelle. A. 
Desearpentries. 

Washington United States National Museum.  R. Gordon. 


Types cited as "Howden' are deposited on loan in the 
Canadian Natiomal Collection, Biesystematics® Research Institute, 
Canadian Deparment of “Acriculttme, Ottawa, Canadas 
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GAZETTEER OF LOGAJP TI 


Because one of the ebjectiwes of this surwey is to neouracge 
biological investigations in Panama, we have devoted considerable 
effort to organizing and presenting the 120% Jocalitics Bhat wae 
represented in our examined material. A few locality GIE cms 
added after the manuscript was essentially Complete; these are 
not included in Table 1. If nothing else, Tani 1 cominea with 
Figure 1 should indicate how unevenly entomologists have collected 
im Panama. 


LOCALIT DABA 


Most of the place names used in this review are standard 
names approved by the Board on Geographic Names, U.S. Depart- 
ment of the Interior, as published in 1969 as Official Standard 
Names Gazetteer No. 110, Panama and the Canal Zone. The 
Panama Gazetteer provided latitude and longitude coordinates, 
which, according to its procedures, "were read at the map 
symbol for populated places and other entities occupying limited 
sites, at the mouths or lower ends of streams, at the summits of 
mountains and hills, at the extremities of capes and points, and 
near the centers or midpoints of other features". Several names 
not found in the Panama Gazetteer were located in The Gazetteer 
of Selander and Vaurie (1962).  Localities that could not be 
authenticated in a gazetteer were usually located on one of several 
maps, such as the Esso Standard Oil road map of "La Republica 
de Panama", 1964. To determine each locality's elevation above 
sea level and its relation to nearby major features, several other 
maps were utilized. These included U.S. Army Comps of ENm&ineers, 
Army Map Service, Series: #1301-- 1:1,000,000 - Panama and 
Central America; #E461-- 1:500,000 - Panama: ZE6601— 1:100,000 - 
Canal Zone; $E761-- 1:50,000 - Panama, Topographical. 

The Army Map Series ZE761 maps provided exact or contour 
elevation data, but unfortunately only central Panama has been 
mapped at a scale of 1:50,000. Hence; for much of Panama, 

Army Map Series #E461 was used. This map, however, indicated 
elevations in zones of 0-200 meters, 200-500 meters, 500-1000 meters, 
1000-2000 meters, and 22000 meters. Although mountain elevations 
are for the summit and river elevations are for the mouth, it is 
understood that specimens collected at mountains or rivers may not 
have been at the elevation indicated in the locality list. Distance 
measurements given in the locality ligt (but mot on label data) 

are straightline measurements obtained from maps and are not 
road distances. Locality names found on specimen labels that can 
not be authenticated and located by coordinates are not listed in 
the main table, but are given separately. When necessary, local- 
ity names on specimen labels were corrected for spelling before 
listing. 


TABLE 1. 


LOCALITY 


BOCAS DEL TORO PROVINCE 


Almirante 
Changuinola District 
Rio Changuinola 


CANAL ZONE 


Ancon Hill 

Balboa 

Barro Colorado Island 
Cabima 


Camaron Arm 
Camp Chagres 
Canoa Saddles 


Chiva Chiva 

Coco Solo 

Cocoli 

Corozal 

Cristobal 

Curundu 

Empire (Empire Known Distance 
Range) 

Farfan (-Farfan Naval Radio 
Station) 

Fort Clayton Army Reservation 


COORDINATES 
N w 
9^ 18! 82^ 24! 
9 ^15! 82089 
9928! 82027! 
SET? GEN 
em — T9 Sa 
9°09! voan 
9913! 79958! 
go 79°36! 
gU 79037" 
9921 79948: 
9°02! 79°35! 
E =-' 
“E... 
8059! — 79094! 
ga 79055! 
8959! ` 79933: 
9994! 79940: 
8°56" 79°35! 
9991 ` 79934: 


PANAMA COLLECTING LOCALITIES. 


ELEVATION 


Meters 


RELATION TO NEAREST MAJOR FEATURE 


58 km north of Boquete 


19 km NW of Almirante, flowing north into 
Caribbean 


Adjacent to Balboa 

Adjacent to (west of) Panama City 

16 km WNW of Gamboa 

19 km from Colon, submerged by the Canal 
jn 1914 

2 km NE of Pedro Miguel 

near Madden Dam 

Extreme north end of Gatun Lake, near 
Santa Rita Ridge 

3.5 km NE of Pedro Miguel 

3 km NE of Colon 

5 km WNW of Ancon Hill 

3.5 km NW of Ancon Hill 

Adjacent to (south of) Colon 

3 km N of Ancon Hill 


7 km SSE of Gamboa 


4 km NE of Ft. Kobbe 
6 km NW of Ancon Hill 


I86I "rop “8I “JOA *'3sSuJ “JUJ "2901 'QIIJUOJ 
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TAXONOMY OF THE SCARABAEINAE 


Panamanian species belonging to the subfamily may be dis- 
tinguished from other Scarabaeidae by the following combination of 
characters: antenna nine or ten segmented with a three segmented 
club; mandible and maxilla partly membranous; mandibles not 
visible from above, clypeus large;, pygidium exposed, not covered 
by elytra; mesosternum short; middle coxae widely separated, 
obliquely placed; spiracles present in lateral membranes ol 
abdomen; posterior tibia with a single apical spur; tarsal claws, 
when present, simple, 

The species are primarily dung and/or carrion feeders, at 
least in the adult sse. 


Key to Genera of Scarabaeinae 
occurring in Panama 


ile Scutellum clearly vistple Detween EE CERO. . 2 
Scutellum not visible between Dace Ei CHE . |... 3 


2). Clypeus shallowly, broadly emarginate; body 
rectangularly elongate, Tlattvenen "OLSEN. T OM 
IDEM M  ' MENI. (p. I) 

Clypeus anteriorly bidentate; body shape oval, 
dorsally convex . . . . Megathoposoma  Balth. (p. 18) 


EU. Middle and hind tibiae dilated apically or broad 
and flattened; hind tibia if nor dilated auge 
then at basal third distinctly rectangular in 
cross section. . mu. w 
Middle and hind tibiae slender, frequently curved, 
scarcely” efilarged' apically; hinds tibiagai bacal 
third trapezoidal iM cross Ee . . .. .. .. 19 


7 52M Fore tibia with four teeth on outer margin; hind 
tarsus with basal segment not expanded 
apically, = W: de Db Sur .... 
: “Oŭnhofjkagas"Latr. (p. 93) 
Fore tibia with "three or fou teeth on “Suter margin, 
if with four teeth hind basal tarsal segment 
expanded apically, mors lander , ..... .... b 


5. Anterior tarsus absent, or if present without claws; 
basal segment of antennal club hollowed, 
receiving other segments . . . NM LS o. “O 
Anterior tarsus present and with clàws; basal 
segment of antennal club not reer Gomes. . . 9 


CS). Antero-median angle of metasternum prolonged as 
a long, sfarp spine tending between apices of 
the [tent comme; postero-mediam edge of pronotum, 
distinctly amgulate Peiwen Whees of elytra . . . . 
Oxysternon Lap. (p. 146) 


ES 


1069). 


IIO). 


12010). 


Lage. 
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Antero-median angle of metasternum not spiniform; 
postero-median edge of pronotum not distinctly 
20006 7 S ——— "0 / 


Anterior clypeal margin with three indentations 
delimiting two acute teeth T T 
Coprophanaeus ON (pe 140) 
Anterior clypeal margin with a single median 
indentation, sometimes obsolete; margin lacking 
Sen, eC a D asa iie e a 8 


Outer pronotal margin just posterior to anterior 
angle notched or abruptly sinuate; anterior 
pronotal marginal bead not broken behind eye; 
premerum of owe not ilatténed, mot triangular 
in shape. . >. « . aaa as Ols. (p. 137) 
Outer: pronetal margin poste. tO dnECrior angle 
not notched nor abruptly sinuate; anterior 
pronotal marginal bead broken just pemund eye; 
pronotum of male usually flattened, triangular 
l pe e . .- .... Bhamaens Mael. (p. 134) 


Elytron with 7 or 8 discal striae (a 9th sometimes 
present on epipleuron), or striae obscured by 
dense punctures and/or setae; median longitudinal 
pronotal ‘groove weakly developed or absent. . . 10 
Elytron with 9 discal striae (10th on epipleuron); 
median longitudinal pronotal groove usually 
stronely developed .  . . . Commis Geof. . (p. 130) 


Entire dorsal surface moderately to densely 

punctate, oz with dossal setae on head, pronotum 

amd elytra . ... — s cA. 11 
Dorsal surface not as above ms o. eeo. <. ae 12 


Body shape rectangular; elytral intervals not 

distinctly convex; anterior margin of clypeus 

nou mpi GGNimbe'. . .. -Bdelyrus Ham. (p. 46) 
Body shape oval; elytral intervals may be 

eoisiimetly convex; anterior margin of clypeus 

dentate, teeth acute . . .Pedaridium Har. “p. 42) 


First segment of hind tarsus triangular; clypeus 
Given rugese, sometimes with coarse punctures. . . 13 
First segment of himd tarsus=slender or broadly 
rectangular and with truncategwor rounded «apex; 
clypeus not distinctly rugose, often smooth or 
limelyypumctbape, sometimes coarsely punctate. ... 14 


Hind cema in extreme posterior position, with 
stromeogmedian:ventzal reduction inswidth of 
abdominal segments; middle coxae separated 
by distance of less than width of middle 
(ONU. . ow ..... .Oniheus Er. 15.121) 


ENEE: 


ILA). 


mes). 


PANG). 


16( LA). 


Eech, 


ZU TO, 
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Hind coxa more anterior, with six abdominal 
segments easily identifiable; middle coxae 
separated by distance greater than width 


of middle femur. . . . . . Dichotomius Hope (p. 


Lateral pronotal fovea round, without depression 
or row of punctumses immediately antepion to 
fovea; usually seventh elytral stria, excluding 
semttened pmrictures, Mot mim to «MVEPIOF 
margin. 


Lateral pronotal (has. =. or oblong, p a row 


of coarse punctures and/or a longitudinal 
groove in lire with fouca; seventh elytral suna 
extending to anterior margin . 


123) 


n 


18 


Body shape rectangular, elongate; dorsally flattened; 


fifth ventral abdominal segment medially 
shorter than fourth or sixth, the sixth segmenti 
four to five times longer than mat. 


Onthocharis Westw. (p: 


Body shape not as above; fifth abdominal segment 
not as above 


Mesosternum distinct; first segment of posterior 
tarsus gradually enlarged toward the apex; 
first five abdominal segments narrowed medially, 
sixth longer 


Mesosternum very short; basal segment of posterior 


tarsus very elongate, scarcely enlarged: median 
ventral abdominal segments of approximately 


equal length ... ee e a GanuMdliuamw Er. (p: 


Pygidium with a deep, nearly median transverse 
suicus; body = convex 


Pygidium lacking a median transverse sulcus; 


body strongly convex . . . .Ateuchus Weber (p. 


Mesosternum smooth or nearly so; lateral pronotal 
groove pronounced, one to feebly 


punctate .. . . . .Unoxys Wesiw. (mp. 


Mesosternum distinctly punctate; lateral pronotal 
punctures delimiting .er fomsming irregular 


grope. 2... LN. T. . BEBE Die Cp. 


Posterior edgemef wePüex mot abruptly decliweéeWws, 
at most only slightly so behind or between the 
eyes. 

Posterior edge of vertex clearly declivous 


Eyes not visible from above without protracting 
the thead; elytral dise“carinate laterally . 


. Cryptocanthon Balth. Wem 


Agamopus Bates (p. 


47) 
16 


Zei 


Tu) 


40) 
68) 


50) 


48 ) 


20 
21 


39) 


L3 
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Eyes visible from above with head fully retracted; 
elytral disc lacking lateral or apical carinae . 
Pseudocanthon Bates (p. 35) 


21(19). Lateral margin of elytral disc at or behind 
umbone with strong carina(e); third to seventh 
intervals often briefly carinate near apices . ; 
ol Ini Esch. (p.30) 
Elytra BEE camne) and dea prominentes . 
NT `. M Canion “om, (p.19) 


Eurysternus Dalman 


Eurys rnu Palman, 1924, p. 6. 

Type-species: Scarabaeus caribaeus Herbst (= Eurysternus 

planus Dalm.), listed by Lucas, 1920. 

Aeschrotes Serville, 1828, poroj 

Eurysternus, as presently delimited, may be recognized by 
the following combination of characters: body shape elongate, 
clypeus lacking teeth, labial palpus with two segments, elongate 
scutellum visible, elytral disc often flattened and with a sharp 
lateral carina delimiting epipleuron, elytron with eight striae, and 
mesosternum short. 

The genus is in need of revision, hence some of the names 
used herein may be incorrectly assigned. 


Key to species of Eurysternus 


is Posterior margin of hind femur i tooth (if 
Present) basal - . . : 2 

Posterior margin of hind femur curved or sinuate, 
tooth (if present) median or in distal half . . . 9 


23 Anterior margin of fore femur feebly arcuate; length 
1a to” KEE kus. =. 1imclamdicans Kirs. 

Anterior margin of fore femur angulate; ler i/ to 
NNNM M. s o ua» . . . 2, plebejus Har. 


de Posterior margin of hind femur with tooth or 
Il rC lo fomes mi or les . . p 4 
Posterior marcin of “hind femur lacking tooth or 
tubercle; lene 17 to 229mm . . .3. velutinus Bates 


ha Posterior margin of prosternum straight or very 
SE arcuate = A)» lenean VITO" VA mm 

: 4 mexicanus Har. 

EEN margin of. prosternum angular or Smiuate , D 


54 Posterior portion of prosternum smooth, margin 
angulate (sometimes feebly) medially (Fig. 3); 
posterior temus [okadually; expanded in apical 
MEN, lepeth IA to TO mm. ...—.—D5- oatibaeus Hbst. 
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Posterior portion of prosternum “with” tubercle em 
either side of midline, mangin simuate; posterior 
femur abruptly T im apical half; lemgth 
VO "to sas Zo m. — s lanjo), 


1. Eurysternus claudicans Kirsch 


Big. "2 


kurysternus claudicarns Kirsch, 1870 (1871), pe 960: 

Type, Dresden (?). Not seen. 

Length 14 to 17 mm. Dull brown to brownish black dorsally. 
Dorsal setae short, inconspicuous.  Pronotum irregularly tumid 
either side of midline, often with four shining, impunctate spots 
in arc across anterior third. Elytra met metited, striae distinct, 
represented by depressed double lines widened by shallow, indis- 
tinct punctures.  Metasternum not depressed in center, longitudinal 
median third smooth except for scattered coarse punctures. 

Hind femur (Fig. 8) usually toothed at basal sixth, posterior 
margin otherwise straight, hind tibia of females (in dorsal view) 
bent wand sinwate in apical this 

MATERIAL EXAMINED. PANAMA, 58 specimens from: BOCAS DEL 
TORO PROV. - Rio Changuinola. CANAL ZONE - Barro Colorado 
Island; Frijoles; Madden Forest; Rio Trinidad. PANAMA PROV. - 
Cerro Campana; Las Cumbres. COLLECTION DATES: February, 
April, May, June, july, August, September, October, November, 
December: 

OTHER COUNTRIES, 29 specimens from: MEXICO, NICARAGUA, 
COSTA RIGA, COLOMBIA, RERU. 

REMARKS. This species has been collected at agouti, rat, 
tamandua, and unknown carrion; on feces of the howler monkey, 
man, spider monkey, amd tapir; and om leaf surfdees. On 
Barro Colorado Island, claudicans is active nocturnally, particu- 
larly in the period from 1800 to 2000 hours. The species is most 
abundant during the wet season, and is equally abundant on both 
carrion and feces. In Panama claudicars occurs: primar: yim 
lowland forests. 


2. Eurysfermus plebeius Harold 
Fioge 2, 9 


Eurysternus plebejus Harold, ToD pe I. 

Type or cotype, Paris. Net seen. 

Length 7 to 11 mm.  Dorsally brown mottled with black or 
dark brownish black mottled with brown; dorsal setae frequently 
conspicuous, particularly on elytral apices.  Pronotal purictures 
ocellate, surface dull between punctures, usually lacking conspicu- 
ous, impunctate shining spots; surface slightly irregular, frequently 
feebly depressed medially in posterior fifth. Elytral striae (Fig. 
2) feebly impressed.  Metasternum centrally with shining shallow 
depression. Hind femur (Fig. 9) lacking tooth on posterior margin 
in males, a small tooth present at basal sixth in females. Fore 
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femur with distinct median obtuse angle on ventral (tibial) edge. 
Hind tibia not sinuate or strongly bent. 

MATERIAL EXAMINED. PANAMA, 191 specimens from: CANAL 
ZONE - Ancon; Barro Colorado Island; Cabima; Camp Chagres; 
Fort Kobbe; Madden Forest; Margarita; Paraiso; Pipeline Road; 
Rio Trinidad.  CHIRIQUI PROV. - Bugaba, 800-1500 ft. COCLE 
PROV. — EL Varie. COEONSDEOVI = Coco “Galo: Portobelo; Santa 
Rita Ridge. PANAMA PROV. - Bayano Bridge; Cerro Campana. 
COEBECITON DATES: Evesy menih of the year. 

OTHER COUNTRIES .32 specimens froma MEXICO; COSTA RICA, 
COLOMBIA, VENEZUELA. | 

REMARKS. This species has been obtained from Berlese 
separabion ol forest floor litter, from rotting fruit of Gustavia sp., 
from carrion of agouti, rat, sloth, and tamandua, and from feces 
of horse, howler monkey, spider monkey, mon d tapir, ` It 
has also been taken perching on leaf surfaces. Om Barro Colorado 
Island, plebejus is diurnally active, particularly from 1100 to 
1300 hours, and appears to be equally abundant in all months of 
the year. It does exhibit a seasonal shift in food utilization, 
however, occurring primarily on feces in the dry season and on 
carrion in the wet season. 

In Panama plebejus is seemingly restricted to lowland forest 
below 1000 m in elevation. 


3. Eurysternus velutinus Bates 
Pie 10 


Eurysternus velutinus Bates, 1887, p. 39; Halffter and Halffter, 

MIE p. 9. 

Cotypes, London and Paris.  Examined. 

Length 17 to 22 mm.  Dorsally brownish black; setae fine, 
numerous, similar in size on-pronotum and elytron, less closely 
spaced on elytron.  Pronotal surface except at midline evenly 
convex, midline in posterior fourth indented, in anterior fourth 
often feebly raised and shining; surface otherwise closely, 
shallowly ocellately punctate.  Elytral striae represented by 
scarcely depressed, paired shining lines and obsolete punctures; 
elytral intervals dull, most with two to three irregular rows of 
fine setae. Metasternum with median area shallowly concave, more 
so posteriorly; lateral surface to edge of middle coxa  minutely 
punctate, finely setose. Hind femur lacking posterior tooth (Fig. 
10). Hind tibia feebly sinuate on ventral edge (in lateral view). 

MATERIAL EXAMINED. PANAMA, 2 specimens from: CANAL ZONE 
-Maeden Forest.  GHMIRIOUI PROV. — Volcan de Chiriqui, 2000-3000 
ft. G@BLECTIONS DAWES: December. 

OIHER COUNTRIES, 1 specimen from: ECUADOR. 

REMARKS. This species has only been collected at human 
fees. 
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4. Eurysternus: mexicanus Hamola 
hugo. x D 


Eurysternus mexicanus Harold, 1869b, p. 505. 

Tyge- or cotype, Paris. Not seen. 

Length 11 to 12 mm.  Dorsally ver; dank "onu Vo e Laleks, 
frequently mottled with brown, more conspicuously so on head and 
pronotum; dorsal setae small. Pronotum indented at midline in 
posterior fourth, on either side anterior to indentation a smooth, 
feebly raised swelling extending obliquely toward lateral fovea; 
three small polished swellings present at anterior Sixth, one on 
midline and a proximal one on each Side; remainder of pusenunebum 
moderately punctate, setose.  Elytral striae shallow, represented 
by a narrow double line, punctures obsolete. Posterior margin of 
prosternum (Fig. 4) nearly straight.  Metasternum with smooth 
circular indentation medially, area dull. ere femur dbrupily 
angulate at basal ventral third. Hind femur (Fig. 11) with 
posterior tooth at distal third, distal half of femur swollen, some- 
what oval. Hind tibia moderately drcuate, mel SINO: 

MATERIAL EXAMINED. PANAMA, 65 specimens from: BOCAS DEL 
TORO PROV. — Almirante, Changuinola District. CANAL ZONE = Canem 
Chagres.  COCLE PROV. > El Valle, “Rio Guas DE. PONES PI pO V. - 
Cerro Campana.  COLDECTION DATES? January, "ebur Were, 
sepiember, October. 

OTHER COUNTRIES, 27 specimens from: MENICO "NICIKAGUK, 
COSTA RIAs 

REMARKS. This species has been colleejses'en horse manare 
amd om human feces. 


5. Eurysternus caribaeus (Herbst) 
Bigs. 35-12 


Scarabaeus caribaeus Herbst, 1789, p. 300. 

Type, Berlin (?). Not seen. 
Eurysternus caribaeus (Herbst), Halffter and Halffter, 1978, p. 57. 

Length 14 to 18 mm. Dorsally brown mottled with black; 
setae incomspicuous except along lateral mar mis of pronotun esmo 
near elytral apices. Premetum with munerousS moderate punctures, 
surface not noticeably irmskular; a disiimet, shining, dark spot 
present on. midline at allrepior kogrun,. "El [el Ne m sue 
indented, narrow; elytral disc longitudinally feebly concave 
laterally. Metasternum irregularly, shallowly impressed near mid- 
line, mostly dull. Prosternum (Fig. 3) with posterior margin 
medially obtusely angulate. Hind femur (Fig. 12) with posterior 
margin toothed near apical fourth in male, near middie in female. 
Hind tibia only moderately arcuate. 

MATERIAL EXAMINED. PANAMA, 50 specimens from: CANAL ZONE 
- Barro Colorado Island; Madden Forest; Pipeline Road; Rio 
lrinfdad. 2BANAMA MROV. — ESyamo Prope; Cerro Campana, Rio 
Pequeni. COLLECTION DATES: Febmhary, April, May, June, August, 
September, October Deg o s r. 

OTHER COUNTRIES, 40 Specimens Prom: MEXICO, COSTA RICH, 
ECOBOMBTA, “ECUADOR: 


18 QeBtrib. omer Bat. "beet, vol. 18, mo. 1, 1991 


REMARKS. Specimens have been obtained at rat, tamandua, 
toad, and unknown carrion, and on feces of coati, horse, man, 


howler monkey, spider monkey, and tapir. It is more common on 
carrion and on Barro Colorado Island is active at night. It is 
most abundant during the wet season. In Panama the species is 


restricted to lowland forests.. Halffter and Halffter (1978) have 
discussed some aspects of the biology of caribaeus. 


6. Eurysternus magnus Laporte 
Bio. 19 


Eurysternus magnus Laporte, 1840, p. 93. 

Type, probably in Paris. Net seen. 

Length 15 to 19 mm. Dorsally very dark brownish black, 
elytra mottled with brown; dorsal setae minute except near apices 
of elytra. "Pronerum with surface dull, fimely punerate; fairly 
evenly convex except for an irregular circle of six slightly raised, 
usually shining, small tumosities; two tumosities at anterior fourth, 
two more widely separated near posterior third, and two proximate 
ones near midline at posterior fourth. Elytral striae consisting 
of two slightly impressed shining lines. Metasternum with small 
central, dull depression; median surface posteriorly flat in females, 
cariniform in males. Hind femur (Fig. 13) with posterior margin 
tooshed ai apical thusd in both sexes. Hind tibia not sinuate, 
vemtnally arcuate. 

MATERIAL EXAMINED. PANAMA, 47 specimens from: BOCAS DEL 
TORO PROV. - Rio Changuinola, 5000 ft.  CHIRIQUI PROV. - Baldwin 
Forest; Boquete; Cerro Punta (2 km E, 2200 m); Hartmann's Finca, 
12008 „kas Lagunas; Kio Chiriqui, 5800 Fl. Viejo, Volcan de 
chris » QO CK 9OLEECOEIOI' P OPS: ]anuary, February, March, 
May, June, August, September, October, November. 

OTHER COUNTRIES, 12 specimens from: MEXICO, COSTA RICA. 

REMARKS. Specimens have been collected at carrion and on 
human and horse dung. The species is active nocturnally and is 
restricted to forests above 900 m in elevation. 


Megathoposoma Balthasar 


Megathoposoma Balthasar, 1939a, p. 18; Halffter and Martinez, 
Woome. i (gemneric synonymy and detailed generic des- 
eri ptien).. 

Type-species: Megathopa candezei Harold, 1873, by monotypy. 

Megathopa Eschscholtz, 1822, p. 34; Bates, 1887, p. 25; Howden, 


1966, p. 726. 
Body shape (Fig. 5) elongate-oval. Much of dorsum punctate, 
many punctures annular; glabrous. Head somewhat triangular in 


shape; clypeus closely bidentate, a transverse band of setae 
present dorsally on each tooth near base; head lacking tubercles 
or carina; eyes dorsally moderate in width, not narrowed poster- 
iorly. Pronotum fairly evenly convex, lateral fovea small and 
circular; marginal bead lacking posteriorly. Scutellum small, 
acutely angled posteriorly. Elytra each with eight discal striae 
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and an additional two lateral striae in anterior third below 
carinateveigkth stria; each discal stria Hepresented. b impress 
line with seattered elongate punctures; conspicuous, shining, nearly 
square black markings irregularly spaced along siae; intervals 
nearly flat, moderately punctate, the punciures Gepenated by 
approximately eme diameter.  Pygidium feebly sonvex, closely 
punctate. Preepisternum and preepimeron mot separzated Dy carina. 
Mesosternum very narrow; middle coxae widely separated by 
metastermum. 

This.monotypic genus is restricted to Mexico: amd Central 
America. 


1. Megathoposoma candezei (Harold) 
Fig. 5 


Megathopa candezei Harold, 1873, p. 102; Bates, 1887, p. 26. 

Pype, “Peers. Not seen. 

Megathoposoma deltochiloides Balthasar, 1959984 pe 19, 
Megathoposoma candezei (Harold), Balthasar, 1942, p. 43; Halffter 
and Martinez, 1966, p. 150. 

Length 18 to 24 mm; greatest width 11 to 13 mm.  Dorsally 
with underlying black background, pronotum mottled" cupteous amd 
green, head nearly uniform cupreous, elytra cupmeous er green 
with rows of squarish black markings (Fig. 5) along striae: 
pygidium cupreows. Legs amd vefitral surface mosily Dech, 
Irequently with greenish cast. Fometibia miti trece «en 
outer margin in apical third; tibial spur ef male dosply- emamrginate, 
each half of bifurcation sharply acute and nearly as leone as base 
below emargination. Middle tibia with small tooth on outer margin 
at apical third. Hind “tibia. not maeiinetly G@epaiided nar ape», 
slender; apex with simgle tibial spur. Ventral surtaces of femora 
closely punctate, most punctures each with minute seta. 

MATERIAL EXAMINED. PANAMA, 1 specimen from: CHIRTQUI 
PROV. 

OTHER COUNTRIES, 20 specimens from: MEXICO, GUATEMALA, 
NICARAGUA, COSTA E IG 

REMARKS. This species is easily recogmized by: its relatively 
elongate-oval shape, punctate dorsum with a greenish cast and 
elytra with rows of shining, almost square, black spots. It ranges 
from southern Mexico to Panama. 

Wille (1973, 1974) has described the biology of candezei in 
some detail. The species has been taken omiside of Pamama in 
tropical forested areas in traps baited with human feces. 


Canthon Hoffmannsegg 


Canthon Hoffmannsegg, 1817, p. 38; Vulcano and Pereira, 1964 
(Catalogue); Halffter and Martínez, 1977 (Revision). 
Type-species: Scarabaeus pilularius Linnaeus, by subsequent 
designation, Paulian, 1938. 


The gemus'amiuhon floff. amd. its close relatives, amse"currently 
under study by G. Halffter and A. Martínez. Recently Canthon, 
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sensu lato, was divided into a number of genera and subgenera, 
and in some cases there are differences of opinion on the exact 
status — genus, subgenus or species group - desirable for some 
of the proposed divisions. Much of this should be resolved when 
Halffter and Martínez complete their studies. Since Canthon is 
still under revision we have decided to adopt a conservative 
approach - recognizing only Pseudocanthon and Canthon as distinct 
genera. Thus, for convenience, we have considered Scybalocanthon, 
Glaphyrocanthon, etc., as subgenera of Canthon and have not 
included them herein. Our key to species hopefully is adequate 
and placement of the species into groups can be determined by 
consulting Halffter and Martínez, 1977 (and. subsequent work). 
Canthon, as delimited here, can be recognized by the 
following combination of characters. Moderate size of 4.0 to 14.0 
mm.  Clypeus anteriorly emarginate or with two to four teeth. 
Frons and vertex lacking tubercles.  Dorsal ocular areas delimited 
laterally by a nearly complete canthus. Posterior of vertex with 
complete, sometimes fine, marginal bead.  Pronotum lacking marginal 
bead basally; lateral pronotal margins angular or arcuate, their 
basal portions not appearing subparallel when viewed from above; 
anterior angles quadrate or acute.  Mesosternum short and trans- 
verse, usually more than 10 times as wide as long.  Meso-meta- 
sternal suture evenly and very feebly arcuate.  Elytron maximally 
with nine striae, these often obsolescent or lacking. Fore tibia 
obliquely truncate, with three outer teeth. Hind tibia slender, not 
noticeably expanded apically nor flattened near apex, nearly 
quadrate in cross section.  Tarsal segments flattened, triangular 
or trapezoidal.  Tarsal claws feebly to moderately curved, not 
dentate. 


Key to species of Canthon 


IS Hind femur ventrally with fine line or carina 
SEET ANVENIORMMEADO . .. . ..... 2 
Hind femur ventrally lacking line or carina 
EE . dues. G! 
2 Hind femur ventrally with fine line or carina 
adjacent tospesterior edge. S: . T 3 
Hind femur ventrally lacking fine line ork arina 
ae TO pOcterier edee. . . . + + +< +< s e °, 5 
SS Pygidium with basal carina eg e size 
Ger or mos. . . — w 4 


Pygidium lacking distinct belan carina; dorsal 
color Gieenish gold or green or bluish green; 
dus SIZE DIRO e Ika sa. Xo10. mersei group 


= DorSalcolor not uniform, DI mo guo brown with 
black nance EN .. 
(ac rls Mel mie. (in part) 
mo KI eblo; OOO black, sometimes with purple 
BONICCHENEEN .. . .. - s. s. .  . 9. aŝqQuinoctialis “Har. 


on 


le 


EZ. 


IEA 


124, 
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Clypeus anteriorly bidentate . 6 
Clypeus anteriorly quadridentate . 8 
Dorsum lacking distinct setae; size over 6 mm . 7 
Dorsum with scattered, distinct setae; size under 6 

mm; color dorsally black, usually with feeble 

metallic luster , .. os < 5.7 9. jipa peu Har. 


Pygidium with basal carina present; color dorsally 
uniform, bluish black cr green : 
Mio, indig aceus chevrolati klar. 
Pugiditm lacking basal carina; color dorsally 
black with yellow spots. .2. septemmaculatus  (Latr.) 


Thorax ventrally with proepimeral carina incomplete 
(extending from coxa to thoracic margin) or 
absent; dorsally bicolored or pronotum mottled . 9 
Thorax ventrally with proepimeral carina complete; 
color uniform, black with blue reflections E Zs 
sides desgsclliei Har. 


Pronotum black, often with bime OR em Cm) c, 


size usually under 7 mm. . - m. DE. 10 
Pronotum brown with black markings: size usually 
7 mm or more. . /au,cyaneliius Solo mi (in part) 


Two inner clypeal teeth V-shaped, distinctly widened 
basally; elytra and metasternum alutaceous, dull, 
brown and black. wo... . po. Nuu (Germ) 

Two inner clypeal teeth very slender, elongate; 
elytra and metasternum smooth between punctures, 


shining brown and black... . 6. mus. Ludas 
Ciypeuŝ anteriorly qasi l r o .. . $e. =... 12 
Clypeus gmkeriogly bieles . . ve . sss . s 19 


Thorax ventrally with proepimeral carina complete 
(extending from coxa to thoracic margin); at 
least head and pronotum black, often with bluish 
reflections. . . soo. « IA; femoralis (Chev) 
Thorax vemirally with proepimeral carina incenplerc 
or laterally obsolete; pronotum yellowish, elytra 
besen . . . e . 79 a. we. e eats Har. 


Pygidium with basal carina; thorax ventrally with 
complete pro pim mal du NUM 0. 2 Ss. se 14 

Pygidium lacking basal carina; thorax ventrally 
lacking prosplneral Carinas- . l. m p buius Bates 


Head and pronotum bluish to bluish black or black, 
elytra similar or reddish brown with black 
„- S. J. XD = 
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Dorsally unlormly ereen, "oben with saeld or 
metallic reflections (see also note on 15a. 


caelius Bates) . . . . . . 15. lamprimus Bates 
o Antero-lateral margin of prothorax with denticle 
on ventral edge elira Eemere SmMining . . 16 


Antero-lateral margin of prothorax lacking denticle 
on venuuar Cage; Clytra SHaerecenea, dull 
. 16. viYidis meridionalis E. TE” H. 


16. Elytra black with bluish reflections 1 
TENE EOS EE Bates 
Elytra edu or brown, “usually with black 

l p; » wos o. subhwalinus Har. 


1. Canthon moniliatus Bates 
Pigeon 20, 21 


Canthon moniliatus Bates, 1887, p. 27. 

Cotypes, London and Paris. London specimens examined. 

Length 6.0 to 8.0 mm.  Dorsally moderately shining, head 
and elytra of varying shades of brown, head usually darker. 
Pronotum yellowish, medially at basal margin with blackish 
marking, occasionally with larger black marking medially near 
anterior margin.  Pygidium brown, approximately same shade as 
elytron. Clypeus (Fig. 20) anteriorly bidentate. Gena laterally 
at clypeal junction feebly produced, very slightly obtusely angled; 
eye dorsally approximately three times as long as wide. Pronotum 
(Fig. 6) with anterior lateral margin straight, ventral edge 
Jae mo nr c le. Eton wit eleht Gdreeal striae represented 
by shallowly indented lines, each stria with relatively large, 
Shallow punctures separated from adjacent punctures by approxi- 
mately one diameter; intervals smooth, impunctate. Pygidium with 
pasas'Caria” arseno pyeldial Suriace smooth, dull, shagreened. 
Antenna brown, club grey.  Prosternum with proepimeral carina 
absent.  Metasternum between coxae smooth and shining. Fore 
tibia (Fig. 21) similar for both sexes, spur slender, apex acute. 
Hind femur ventrally lackino' limes adjacent to margins. 

MATERIAL EXAMINED. PANAMA, 249 specimens from; CANAL 
ZONE = Barko” Colegio islam: Coco Solo: Madden Forest; Pipeline 
Road; Rio Ciricito. PANAMA PROV. - Bayano Bridge (9 km SE); 
Cerro EES Every month of the year. 

OTHER COUMERIES, 19 (specimens from: COSTA RICA. 

REMARKO. Canteen meuilabus has been collected flying; in 
leat litter amo! “Nuimo Son leat surlaces; "on fallen Entada sp. 
pods covered with white fungi and on Agaricaceae fungi; at 
opossum, peccary, rat, snake, and sloth carrion; and on howler 
monkey, human, jasparundi, tapir, and rodent feces. 

On berro Colorado Isis ¿bi Species iS equally abundant 
atwany time dumo the day. Although tie species is relatively 
uncommon, both teneral and mature adults occur throughout the 
year. Canthon moniliatus (as well as Onthophagus sharpi) utilizes 
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the widest range of food types of the 56 species of Scarabaeinae 
fommd en Barro Colozado I[slamd. It is ome of only Six species 
that is found at carrion in the dry season ama one of four species 
found on fungi at any time. It dees not aggregate in the manner 
of C. angustatus. Usually only one-or two .imdividuuls: are: round 
at one time on the same food source. Panamanian specimens of 
moniliatus are found only in lowland moist forests, usually below 
20) Tm. 


2. Canthon septemmaculatus (Latreille) 


Figs. 22, 29 


Ateuchus septemmaculatus Latreille, 1811, p. 180. 

Type. “Pariso Net seem: 

Canthon septemmaculatus (Latr.); Harold, 1868, p. 51. 

Length 0.5 to 12.0 mm. Dorsally dull; hemd greemksh blask, 
pronotum, elytra and pygidium very dark brown to black; pronotum 
with five yellowish spots, a spot adjacent to each pronotal angle 
and one posterior median spot; two additional yellowish spots in 
basal “half of pygidium, oferon either side rof midlime. Clyupeus 
(Fig. 22) anterioriy "bidentate. "Margin of gema adage "trorclypeus 
very obtusely angulate, only feebly produced; eye dorsally moderate 
in size, approximately three times as long as wide.  Pronotum 
with antero-lateral margin nearly straight, ventral edge lacking 
tubercle.  Elytron with all but marginal stria obsolete. Pygidium 
with basal carina absent; pygidial surface dull, finely granular. 
Antenna dark brown to black.  Prosternum lacking proepimeral 
carina.  Metasternum between coxae feebly shining, surface very 
finely granular or shagreened. Fore tibia (Fig. 23) of male with 
spur scarcely expanded apically, shallowly cleft; spur of female 
slender and acute at apex. Hind femur venuw9mlly with only 
anterior line present adjacent” to memo Im. 

MATERIAL EXAMINED. PANAMA, 182 specimens from: CANAL 
ZONE - Barro Colorado-lslamid; Goco Solo; Corozal; Cuuumdu; 
Farfan; Fort Clayton; kort. Damis; Dort Kobbe; PEljoles; Gamboa; 
Madden Dam; Margarita; Pedro Miguel; Pipeline Road; Rodman; 
Summit Park; Tabernilla" GƏCLE "PROV. —woewatuice; "EE eae 
COLON PROV. - SamtarRita age: LOS SANTOSKPRONK. —konosi. 
PANAMA PROV. —-Arraijamt Camp” Chagnes; emmer ` Cerro 
Campama; Cermeno; “Panama City; ‘Punter Vaenmonte. GOLLEGCTION 
DATES: Every enonth of"tlheryGeEeescepi Debra 

OTHER COUNTRIES, I/kspceimens from COLOMBIA, VENEZUÜEDA. 

REMARKS. This species has been found sitting on leaf 
surfaces; at rat cafmion; and en gees eati, dog, horse, “howler 
monkey, ama man. On Barro Colorado Island septemmaculatus 
is active throughout the day primarily imethe wet season. in 
the early wet season it is most abundant on. feges but by the late 
wet season is most'wabamdant' en @arnion. Tt ie omeveof the few 
species of Scarabaeinae able to successfully and routinely pirate 
food balls from other ball-rolling scarabs. The species apparently 
is moderately eurytepic, oCeurring in moist amd dry fomest, forest- 
pasture ecotones, shrub-land, and im small cleared ar@as in the 
preceding habitats. It is mainly limited, howemer, to areas below 
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1000 m in elevation. 


o. Camihomn'dejymollei Harold 
Figs. 24, 25 


Canthon deyrollei Harold, 1868, p. 132. 
B Type Or cos pe, Fanis. Nor seen, | 

Length 8.5 to 12.0 mm. Dorsally shining black, usually with 
blue or purple reflections.  Clypeus (Fig. 24) anteriorly quadri- 
dentate, surface granulate. Osma larerally at clypeal junction 
obtusely angled forming small tubercle; eye dorsally moderate, 
approximately three times as long as wide.  Pronotum with antero- 
lateral margin slightly arcuate, ventral edge with small tubercle. 
Elytron with discal stride marked by fame indented lines, "intervals 
between mostly smooth. Pydigium with basal carina complete, 
pygidial surface smooth, very finely shagreened. Antenna black. 
Prosternumswith proepimeral carina “complete. Metasternum between 
coxae mostly smooth and shining. Fore tibia (Fig. 25) of male 
with spur widened and outwardly bent at middle, thence tapered 
to rounded apex; spur of female similar to that of male, more 
slender and with apex acute. Hind femur ventrally with line 
passe acd ecce to anterior mangin, posterior lime absent. 

MATERIAL EXAMINED. PANAMA, None. Listed by Vulcano and 
Pereira (1964) as occurring in Central America and Colombia. 

OTHER GCOWSTNEES, 6 <«pe@eiens fromm BELIZE, EL SALVADOR, 
NICARAGUA, COSTA RICA, COLOMBIA. 

REWARKS. Saemimgly a rare" species that should occur in 
Panama. 


A. Canton indigaceus chevzolati Harold 
Bde. 26, 27 


Canthon chevrolati Harold, 1868, p. 119. 
‘Type or cotype, Paris.  Notseem. 
Canthon indigaceous chevrolati Harold; Halffter, 1961, p. 286. 
Lemgth 755 to 11.0 mm. Dorsaliy pronotum and elytra shining, 
head “and™pyeidium dull to feebly sharing. “Golor"ranging from 
bright green to bluish black.  Clypeus (Fig. 26) anteriorly 
bidentate. Gena late@rally ateclypeal junction «scarcely or not 
pseduced, seye Moderate sapproximately-three times-Jonger than wide. 
Pronotum with antero-lateral margin slightly outwardly arcuate, 
ventral edge usually lacking 'tubercie; if tuberele present then 


fear warrior amgie. Elyiron"“with diseal striae obsolete. Pygidium 
with Daeealseerina complete, pygidial surface smooth, dull, very 
timely Shagreened. Antenna blmek or brownish black.  Prosternum 


with proepimeral carina absent or present only in basal fourth 
adjacent “to,cozxae.  Metasternum. between coxae smooth, feebly 
shining, finely shagreened. . Fore tibia (Fig. 27) of male with 

spur @radually expanded to moderately motehed apex; spur of 

female «elem er, acute to abruptly mBounded at-apex. Himd- femur 
VenbHelly «ah «well defined hme pmesentadjacent toranterior margin, 
posterior line abssŭt. 
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MATERIAL EXAMINED. PANAMA, 1. specimen from: CANAL ZONE - 
Pipeline Road. CODBECTPON DIMES: hme 

OTHER COUNTRIES, 169 specimens from: MEXICO, EL SALVADOR, 
COSTEA RIGO. 

REMARKS. The species has been taken in horse and cow dung 
and in traps baited with human feces. 


S. Canthon lupe (Germar) 


Pigs. 7, W, 29 


Ateuchus lituratus Germar, 1813, p. 117. 

l Type, Berlin. Not seen. 

Canthon quadripustulatus Guérin, 1855, p. 587. 

| Type, location uncertain. 

Canthon lituratus (Germar); Harold, 1868. p. 95. NN 

Canthon lituratus quadripustulatus (Guérin); Bates, 1887, p. 33 
(Bates considered that var. quadripustulatus included 
Panama specimens). 

Length 4.5 to 6.5 mm.  Dorsally head and pronotum shining 
green; elytra dull, black mottled with brown or with brown spots 
near humeri and apices; pygidium dull, very dark brown to black, 
sometimes with metallic sheen.  Clypeus (Figs. 7, 28) anteriorly 
strongly quadridentate, inner teeth broadly V-shaped.  Gena 
laterally near clypeal junction produced so that side of gena 
behind lobe or angle is nearly parallel to that of opposite gena; 
eye dorsally narrow, approximately four times as long as wide. 
Pronotum with antero-lateral margin straight or feebly arcuate, 
edge ventrally lacking tubercle; pronotal surface with numerous 
small punctures, area between finely shagreened.  Elytron with 
all striae except marginal one feebly indicated by vague lines; 
intervals flat, distinctly granulate.  Pygidium with basal carina 
complete; pygidial surface granulate, with scattered small shining 
Spots. Antenna, particularly club, tam: —Presternum with 
proepimeral carina incomplete, present only in fourth adjacent to 
coxa. Metasternum between coxae only moderately shining, finely 
granular, moderately punctate, most punctures (in clean unworn 
specimens) with a minute seta. Fore tibia (Fig. 29) with apical 
spur long and slender, similar in both sexes. Hind femur ventrally 
with line adjacent te anterior margin present, pesterior line 
beking 

MATERIAL EXAMINED. PANAMA, 41 specimens from: CHIRIQUI 
PROV. - Galera de Chorcha; Rovira; Volcan de Chiriqui.  COCLE 
PROV. - Aguadulee.  COPPECTTON DATES: Pebeuary, july, September. 

OTHER COUNTRIES, 50,speeimens from: COLOMBIA, VENEZUELA. 

REMARKS. This species has been recorded only from dog 
feces. It appears to be restricted in Panama to elevations above 
600 m. 
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6. Canthon mutabilis Lucas 
hiss. 300 31 


. Canthon mutabile Lucas, 1857, p. 100. 

Type, Paris (?). Not seen. 

Canthon mutabilis Lucas; Harold, 1868, p. 126. 

Canthon mutabilis transversalis Harold, 1868, p. 126 (close to 
Panama form according to Bates, but Harold's "variety ai 
describes the elytral pattern better. Schmidt, 1922, named 
a number of forms of mutabilis; however these have not been 
listed as valid subspecies by Halffter and Martinez, 1977). 

Length 5.0 to 6.5 mm.  Dorsally shining; head and pronotum 
green, pronotum sometimes with brownish cast along lateral margins; 
surface of head and pronotum with distinctly separated, small 
punctures; elytra reddish brown, the sutural intervals and a 
transverse band at apical third black or elytral disc black with 
margins reddish brown; pygidium black with greenish cast. 

Clypeus (Fig. 30) anteriorly quadridentate, the inner teeth slender. 

Gena laterally adjacent to clypeus briefly, angulately produced; 

eye dorsally narrow, approximately four times as long as wide. 

Pronotum with antero-lateral margin slightly angulate between 

pronounced anterior and median lateral angles, ventral edge with 

small tubercle beneath slight angulation.  Elytron with nine 

striae, the eight discal striae represented by five slightly indented 

lines; intervals minutely punctate.  Pygidium with basal carina 

complesse EE Sariace dull, Granular. Antenna, particularly 
club, tan.  Prosternum with proepimeral carina incomplete, approx- 
imately half of carina present.  Metasternum between coxae 

shining, surface with numerous small punctures. Fore tibia (Fig. 

31) with apical spur acutely tapered in both sexes, base of spur 

slightly broader in male. Hind femur ventrally with anterior line 

present adjacent to margin, posterior line absent. 

MATERIAL EXAMINED. PANAMA, 12 specimens from: CANAL ZONE - 
Ancon: Barro o aeo e Coco Solo; Corozal. CHIRIQUI PROV. - 
Guapala.. ĈCOCEE"PROV. —Weuadulce. LOS SANTOS PROV. — Cerro 
La Venta. PANAMA PROV. - La Chorrera. COLLECTION DATES: 
February, May, June, August, September, December. 

OTHER COUNTRIES, 27 specimens from: COLOMBIA, VENEZUELA, 
PIWAZTL, ARGENTINA. 

REMARKS. Canthon mutabilis has been recorded from dung 
and taken sitting on leaf surfaces in lowland forests. 


7. GCanthon cyanellus sallei Harold 


lus. 32,99 


Canthon sallei Harold, 1863, p. 174. 
Cotypes, London and Paris. London specimens examined. 
Canthon sallei triangulatus Schmidt, 1920, p. 124 (a Panamanian- 
Costa Ricam color form). 
Canthon cyanellus sallei Harold; Halffter and Martínez, 1977, p. 90. 
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Length 6.0 to 9.0 mm. Color dorsally variable; head black 
usually with greenish cast, pronotum yellowish to tan with margins 
and midline at center blackish; elytra tan to brown to dark brown 
with margins sometimes black; pygidium yellowish often with dark 
apical spot (this type of coloration typical of the vamiety 
triangulatus found in Panama and Costa Rica).  Clypeus (Fig. 82) 
anteriorly quadridentate. Gena feebly produced or dentate adjacent 
to clypeal junction; eye narrow, three or more times longer tham 
wide.  Pronotum with antero-lateral margin straight or feebly 
arcuate, ventral edge lacking tubercle.  Elytron with nine striae, 
all but lateral stria obsolete.  Pygidium with fine basal carina 
complete, pygidial surface finely shagreened, dull. Antenna tan. ` 
Prosternum with proepimeral carina indicated only near coxa or 
absent. Metasternum between coxae minutely punctate, surface 
mostly shining. Fore tibia (Fig. 33) with spur of male not greatly 
expanded, apex shallowly notched, female spur slender, acute tip 
bent downward. Hind femur ventrally with fine line present near 
anterior margin; posterior line present in male, absent or only 
feebly indicated in female. 

MATERIAL EXAMINED. PANAMA, 145 specimens from: BOCAS DEL 
TORO PROV. - Almirante; Changuinola District. CANAL ZONE - 
Barro Colorado Island; Canoa Saddles; Corozal; Curundu; Fort 
Kobbe; Frijoles (6 km NNW); Madden Forest; Pipeline Road; Rio 
Trinidad; Skunk Hollow; Summit Park. COLON PROV. - Alhajuela. 
DARIEN PROV. - Santa Fe. PANAMA PROV. - Juan Mina; La Campana. 
COLLECTION DATES: January, February, April, May, June, July, 
August, September, October, November, December. 

OTHER COUNTRIES, 93 specimens from: MEXICO, NICARAGUA, 
COSTA RICA, COLOMBIA, ECUADOR, PERU, FRINIDAD. 

REMARKS. Canthon c. sallei has been collected in forest 
leaf litter; flying; at human and. tapiw feees; ON agoWti peecary, 
rat, and sloth carrion; at a refuse heap of Eciton burchelli; and 
on the carcasses of wood roaches and passalids. This species is 
active throughout the day on Barro Colorado Island, where it is 
the only Scarabaeinae to search for odor trails (and food) by 
flying low over the forest floor for extended periods of time (up 
to 15 minutes). Other species use various modifications of the 
sit-and-wait technique for food detection. C. sallei is primarily 
a carrion consumer, only rarely occurring on fecal material. It 
is restricted to the wet season, with worn and damaged specimens 
very rarely occurring in the dry season. In Panama c. sallei is 
found in lowland moist forest, usually below 200 m elevation. 


8. Canthon aequinoctialis Harold 


Edge. 34, 38, Se 37 


Canthon aequinoctialis Harold, 1868, p. 79. 

Type, Parise- Not seen. 

Length 10 to 13 mm. Color dorsally shining black, 
occasionally with. purple reflections.  Clypeus (Figs. 34, 36) 
anteriorly bidentate.  Gena laterally at clypeal junction obtusely 
angulate, appearing feebly toothed; eye dorsally relatively wide, 
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approximately twice as long as wide.  Pronotum with antero-lateral 
margin nearly straight, ventral edge lacking distinct tubercle. 
Elytron with nine striae, all but lateral stria obsolete. Pygidium 
with basal carina complete, pygidial surface smooth and shining, 
impunctate. Antenna reddish or reddish tan. . Prosternum with 
proepimeral carina complete.  Metasternum between coxae smooth 
and shining. Fore tibia (Figs. 35, 37) with spur greatly expanded 
apically in male; spur slender and acute apically in female. 

Hind femur ventrally with both an anterior and a posterior line 
adjacent to"cespective margin. 

MATERIAL EXAMINED. PANAMA, 500 specimens from: CANAL 
ZONE - Barro Colorado Island; Fort Kobbe; Madden Forest; 
Pipeline Road; Rio Chagres. CHIRIQUI PROV. - Progresso. COLON 
PROV. - Samta'RMAPRidge. -GOLDBETION DATES: Every month of 
ine year. 

OTHER COUNTRTE OGA Specimens irom: "BELIZE, COSTA RICA, 
COLOMBIA (Amazonas). 

REMARKS. Canthon aequinoctialis has been collected from 
leaf litter: in MOI naps atk eoul, peccams. and rat carrion; 
and at coati, human, jaguarundi, amid tapir feces. 

Of the 16 species of Canthon occurring in Panama, this is 
the only one that is nocturnally active, and on Barro Colorado 
Island is most active/ during the period from 1700 to 2100 hours. 
Reproductive activity may occur throughout the year on Barro 
Colorado Island, as both teneral and mature adults have been 
obtained in every month of the year. This species is one of the 
most abundant Scarabaeinae on Barro Colorado Island and appears 
to have a stable population density during the entire year. 
During the wet season it is equally abundant on carrion and dung, 
but is ound only on'dumo! in (he dry season. . The species 
occurs primarily in lowland wet forests. 


9. Canthon juvencus Harold 


Figs. 16, 17, 38, 39 


Canthon juvencus Harold, 1868, p. 111; Halffter and Martinez, 
o p. 90: 

Type or esae Paris. "Nevr"scen. 
Canthonsaripilis Bates, 1907, p. 30. 
“Cotypes, London and Paris. Examined. 
Length 3.0 to 4.5 mm. Dorsally black, occasionally with 
cupreous or metallic reflections: surface of head, pronotum and 
elytra with scattered distinct punctures, each puncture with an 
erect pale seta.  Clypeus (Figs. 16, 17. 38) anteriorly bidentate. 
Gena laterally at clypeal junction slightly produced, obtusely 
angled. Eye dorsally approximately three times as long as wide. 
Pronotum with antero-lateral margin nearly straight except at 
middle, there margin offset by small ventral tubercle. Elytron 
with all but marginal stria obsolete.  Pygidium with basal carina 
complete, pygidial surface finely shagreened with scattered setose 
punctures being more pronounced near apex. Antenna dark brown, 
club greyish brown.  Prosternum with proepimeral carina complete. 
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Metasternum between coxae shining, the surface with scattered 
punctures, usually each puncture with minute seta. Fore tibia 
(Fig. 39) with spur of male of uniform width to apex, apex 
notched; slender and tapered to acute apex in female. Hind femur 
ventrally with line adjacent to anterior margin present, posterior 
lime absent. 

MATERIAL EXAMINED. PANAMA, 20 specimens from: CANAL 
ZONE — Barro Colorado Island; Cote Selo; Form Kabbe: France 
Field; Madden Forest; Pipeline Road. COLON PROV. - Santa Rita 
Ridge. PANAMA PROV. - Pearl Islands; Taboga Island. COLLECTION 
DATES: January, April, May, June, December. 

OTHER COUNTRIES, 12 specimens from: COLOMBIA, VENEZUELA, 
PRAZTI Lu 

REMARKS. This species has only been recorded from human 
feces. Canthon juvencus is active diurnally and occurs at the 
beginning and end of the wet season in lowland forests. 


10. Canthon morsei group (Panama form) 
Pigs- 14. 155.40, di 


Canthon morsei Howden, 1966, p. 728; group currently under study 
by Halffter and Martinez. 

Type, Ottawa. Examined. 

Length 4.5 to 6.0 mm. Color dorsally shining green, 
frequently with golden reflections, occasional specimens black with 
blue reflections; pronotum and elytra minutely punctate, surface 
of head finely punctate, the punctures at least twice the size of 
those on pronotum.  Clypeus (Figs. 14, 40) anteriorly bidentate. 
Gena laterally at clypeal junction feebly produced, obtusely 
angulate; eye dorsally relatively narrow, approximately four times 
as long as wide.  Pronotum with antero-lateral margin nearly 
straight, slightly inwardly arcuate posteriorly, small tubercle 
usually present at middle of ventral edge.  Elytron with eight 
moderately distinct discal striae, each stria slightly but distinctly 
impressed, the impression shagreened and with occasional widely 
spaced punctures; intervals between striae shining, surface mainly 
smooth, minutely punctate.  Pygidium lacking distinct basal carina. 
(in this respect differing from Mexican morsei), pygidial surface 
dull, shagreened; shallowly, closely punctate. Antenna brown to 
greyish brown.  Prosternum with proepimeral carina present only 
on inner half adjacent to coxae.  Metasternum between coxae feebly 
shining, finely shagreened and minutely punctate. Fore tibia 
(Fig. 41) with spur of uniform width to narrowly notched apex, 
spur of female slender and acute at apex. Hind femur ventrally 
with both anterior and posterior line present adjacent to respective 
margin. Male" genitalia at if' fig. 15. 

MATERIAL EXAMINED. PANAMA, 40 specimens from: CANAL 
ZONE - Barro Colorado Island; Gamboa (1 mile S); Madden Forest. 
CHIRIQUI PROV. - Hartmann's Finca. COLLECTION DATES: May, 
Jume; July, September, | 

OTHER COUNTRIES, 15 specimens from: MEXICO, EL SALVADOR, 
BGNADOR.. 
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REMARKS. This speties has been »eaptured at sasrion and. on 
human feces. Canthon memsei is active ditrnalily, “occurs only in 
the wet season and is found in moist forest over a broad range of 
elevations. 


11. Canthen angustatus Harold 
Des. 42)” A9 


Canthon angustatus Harold, 1867a, p. 79. 

Type, Paris. Net seen. 

Length 4.5 to 6.5 mm.  Dorsally shining; head and pronotum 
largely yellowish tan to reddish brown with margins darker, often 
nearly black; pronotum with median black marking present at 
anterior and posterior margins, the small elongate anterior marking 
occasionally obsolete; larger posterior marking always present, 
often hastiform; elytra dark reddish brown, often semitransparent 
with metathoracic wings vaguely visible. Legs usually yellowish, 
apices and bases of femora and tibiae blackish.  Clypeus (Fig. 

42) anteriorly quadridentate, gena not produced at clypeal junction; 
eye moderate in size, approximately 2 1/2 times as long as wide. 
Pronotum with antero-lateral margin irregular; small tubercle 
present on margin in unworn specimens.  Elytron with discal 
siriac rep eseni od only by extremely famt lines. "Pygrdium with 
fine basal carina complete, surface finely shagreened, dull. 
Antenna with club yellowish brown. Prosternum with proepimeral 
carina incomplete, the carina broken in lateral fifth. Metasternum 
between coxae shining, very finely closely punctate. Fore tibia 
(Fig. 43) with spur of male apically cleft; tibia moderately 
expanded, elongate; spur of female acute apically, very feebly 
sinuous. Hind femur ventrally lacking anterior and posterior 
limes. 

MATERIAL EXAMINED. PANAMA, 320 specimens from: CANAL 
ZONE - Barro Colorado Island; Fort San Lorenzo; Pipeline Road. 
COLON PROV. — Alhajuela. “COLLECTION DATES: Every month of the 
year: C 
OTTER COUNTRIES = 191 specimens from: BELIZE, NICARAGUA, 
COS PA KEGO, “ECUADOR, RERU. 

REMARKS. Tiks Speers hae been collected sitting on- leaf 
surfaces and at howler monkey and human feces. One specimen 
bearsganaat light label. «Canthon amcusbatus is active diurnally, 
and on Barro Colorado Island is most active during the periods 
from 0600 to 1000 hours and from 1500 to 1800 hours. These 
intervals coincide with the defecation periods of the howler monkey, 
the feees of which amgustatus:;appears.to prefer. This species is 
the most abundant scarabaeine on Barro Colorado Island, with 
high populamon levels maintained in-all months «ef the: year. 
Teneral adults also occur throughout the year, suggesting continu- 
oŭs reproaduetive activity» 

This is one of only two species of Scarabaeinae (the other 
is Canthon subhyalinus) that occurs in the forest canopy ( » 20 m), 
where individuals form amdwroll primate feces that.is adhering.to 
leaf surfaces. The beetle remains attached to the ball as it falls 
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to the ground, lending on top of the ball. Ommeren the ground 
the beetle reshapes the fecal material into a ball and then rolls 
it away. The species is known to occur only in lowland moist 
forest areas where howler monkeys are found. 


12. Canthon subhyalinus Harold 
Bis. 44,545 


Canthon subhyalinus Harold, 1867a, p. 79; Halffter and Martínez, 
NA. we SR 

Type or cotype, Paris. Not seen. 

Length 4.5 to 5.5 mm.  Dorsally with head, pronotum, base 
and suture of elytra, and pygidium, shining black. Disc of each 
elytron translucent tan to reddish brown, the folded metathoracic 
wings often partly visible through elytron.  Clypeus (Fig. 44) 
anteriorly bidentate. Gena laterally at clypeal junction with 
margin continuous with that of clypeus or very slightly produced; 
eye dorsally approximately three times as long as wide. Pronotum 
with antero-lateral margin interrupted at middle by ventral 
tubercle, the margin anterior to tubercle straight, posteriorly 
from tubercle to median angle inwardly arcuate.  Elytron with 
discal striae obsolete or absent. Pygidium with basal carina 
complete, pygidial surface finely transversely shagreened. Antenna 
brown. Prosternum with proepimeral carina complete. Metasternum 
between coxae shining, mostly smooth with scattered minute 
punctures. Fore tibia (Fig. 45) with spur in male expanded to 
unevenly divided apex, one lobe of division slender and sharply 
acute, the other lobe four or more times as broad, tapered 
abruptly and often irregularly to sharp apex. Spur of female 
slender, tapering to acute apex. Hind femur ventrally lacking 
limes adjacent to margins. 

MATERIAL EXAMINED. PANAMA, 106 specimens from: CANAL 
ZONE - Barro Colomade Island: Bio Trinidad: Read to La Pita. 
DARIEN PROV. - Santa Fe. COLLECTION DATES: January, February, 
March, April, May, June, July, September. 

OTHER COUNTRIES, 28 specimens from: MEXICO, COSTA RICA, 
COUOMBIA, PERU. 

REMARKS. This species has been found in forest leaf litter 
and perching on leaf surfaces; and at howler monkey, human, 
jaguarundi, and tapir feces.  Canthon subhyalinus is diurnally 
active on Barro Colorado Island and, like angustatus, is particu- 
larly active during the periods of 0600 to 1000 hours and 1500 to 
1800 hours. This species also seems to prefer howler monkey feces 
and is only rarely found on other fecal material. Competition 
with angustatus appears to be reduced, however, by a preference 
of subhyalinus for flat terrain with a high canopy, areas in which 
angustatus occurs in relatively low densities. C. subhyalinus can 
also obtain primate fecal material adhering to leaf surfaces in 
the forest canopy. Most teneral and mature adults occur in the 
dry season, with only worn and damaged individuals appearing in 
the mid to late wet season. The preferred habitat is level lowland 
misst Torest. 
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19. Canthon euryscelis Bates 
Figs. 46, 4] 


Canthon euryscelis Bates, 1887, p. 28; Halffter and Martínez, 1977, 
| p. 79-80. 

Cotypes, London and Paris. London specimens examined. 

Length 3.8 to 5.2 mm.  Dorsally with head and pygidium 
feebly shining or dull (granular), pronotum and elytra smooth and 
shining; uniformly black with bluish reflections. Clypeus (Fig. 
46) anteriorly bidentate. Gena laterally at clypeal junction 
feebly, obtusely angulate; eye dorsally approximately three times 
as long as wide. Pronotum with antero-lateral margin sinuate, 
ventral edge with tubercle. Elytron smooth, striae obsolete except 
for lateral one. Pygidium with fine, complete basal carina; 
pygidial surface shagreened and minutely punctate. Antenna 
brown to tan. Prosternum with proepimeral carina complete. 
Metasternum between coxae shagreened and very minutely punctate. 
Fore tibia (Fig. 47) with spur of male slightly expanded apically, 
shallowly notched; spur of female tapered to acute apex. Hind 
femur ventrally lacking lines adjacent to margins. 

MATERIAL EXAMINED. PANAMA, 1 specimen from: CHIRIQUI 
PROV. - Bugaba. 

OTHER COUNTRIES, 12 specimens from: MEXICO, BELIZE, 
GUATEMALA, COSTA RICA. 

REMARKS. Some of the non-Panamanian specimens were taken 
in pit-fall traps baited with human feces. 


14. Canthon femoralis (Chevrolat) 
Figs. 48, 49 


Caprobius femoralis Chevrolat, 1834, p. 110. 

Type or cotype, London.  Examined. 
Canthon femoralis (Chevrolat); Harold, 1868, p. 62. 
| “Length 7.0 to 8.5 mm.  Dorsally shining black with bluish 
reflections, elytra frequently partially brown, particularly near 
apices. Clypeus (Fig. 48) anteriorly quadridentate. Gena laterally 
at clypeal junction not notched or produced, the margin continuous 
with clypeus; eye dorsally relatively wide, approximately 2 to 
2 1/2 times as long as wide. Pronotum with antero-lateral margin 
inwardly arcuate behind tubercle on ventral edge. Elytron with 
discal striae obsolete. Pygidium with basal carina complete, 
pygidial surface feebly shining, finely shagreened and occasion- 
ally with minute punctures. Antenna brown, club greyish brown. 
Prosternum with proepimeral carina complete. Metasternum between 
coxae smooth and shining. Fore tibia (Fig. 49) with spur of 
male slightly expanded to notched apex, spur of female slender, 
apex acute. Hind femur ventrally lacking lines adjacent to margins. 

MATERIAL EXAMINED. PANAMA,. None. 

OTHER COUNTRIES, 54 specimens from: MEXICO, GUATEMALA, 
COSTA RICA, COLOMBIA, ECUADOR. 

REMARKS. Specimens from outside Panama have been collected 
during the day flying to human feces. Since the species has been 
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taken in countries on either side of Panama, there is a distinct 
possibility that it will also be: found in Panamar 


15. Canthon lamprimus Bates 
Fige. 50, Sl 


Canthon lamprimus Bates, 1887, p. 29; Halffter and Martínez, 1977, 
p. ue. 

Cotypes, London and Paris. London specimens examined. 

Length 4.0 to 5.5 mm.  Dorsally gining «green, ofian with 
golden reflections; all dorsal surfaces often with ecattered minute 
punctures. Clypeus (Fig. 50) anteriorly bidentate. Gena laterally 
at clypeal junction slightly produced, obtusely angled; eye dorsally 
approximately three times as long as wide.  Pronotum with antero- 
lateral margin interrupted at middle by ventral tileerele. the margin 
anterior to tubercle straight, posteriorly to median angle inwardly 
arcuate.  Elytron with all but lateral stria obsolĉte er absent. 
Pygidium with basal carina complete, pygidial surface dull, 
closely shagreened. Antenna brown, club grey. Presternum wath 
proepimeral carina complete. MMetasternum between. cexae Shining, 
smooth except for scattered minute punctures. Fore tibia (Fig. 51) 
with spur gradually expanded to apex, apex moderately notched; 
spur of female tapered to acute apex. Mind femur ventrally 
lacking, distimct limes adjacent to, Marais, 

MATERIAL EXAMINED. PANAMA, 225 specimens from: CANAL 
ZONE - Ancon; Barro Colorado Island; Coco Solo; Fort Kobbe; 
Frijoles; Madden Forest; Margarita (4 km NE); Paraiso; Pipeline 
Road; Rio Ciricito; Rio Trinidad: Skunk Hollow E, — 

El Valle (Las Minas Trail, 2400 ft.). COLON PROV. - Alhajuela; 
Santa Rita Ridge. PANAMA PROV. - Arraijan; Cerro Azul, 700 m; 
Cerro Campana. COLLECTION DATES: january, Hebruary, Mareh, 
April, May, June, July, September, October, November, December. 

OTHER COUNTRIES, Ne records: 

REMARKS. Canthon lamprimus has been found sitting on leaf 
surfaces; at mouse, peccary, sat, tamanduass and snake taŭbion; 
and from coati, howler monkey, human, margay, and tapir feces. 

This Species on Barto Colerkda Islama i$ active theoughout 
the day and is most abundant. during the dry season. Teneral 
adults occur only in the dry season and adults captured in the 
mid - wet season or later are very worn.  Canthon lamprimus is 
one of only six species of Scarabaeinae that occur on carrion in 
the dry season, whereas it is one of 24 species that utilizes 
carrion in the wet season. Its primary food in both seasons, 
however, appears to be vertebrate feces. Although this species 
has been collected dit elewations of 700"te 900 wm t occufs primarily 
in lowland moist forest. 


a. Canthon cadlius Bates 


Canthon caelius Bates, 1887, p. 29 (possibly = lamprimus Bates). 
Type, London. Examined. 
Bates described this species from a unique female. No 
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subsequent material assignable to this species has been discovered 
to the authors' knowledge. There are three possibilities: 1, 
caelius is a rare species or one occupying some unusual niche; 

- 2, the specimen described as caelius is a very atypical example 
of lamprimus; 3, specimens that we have assigned to morsei should 
be called caelius, but if so Bates' description of the bicarinate 
hind tibia is imeormeet which seems unlikely. 

Halffter and Martínez (1977) have been the most recent in- 
vestigators to examine the type and they relate it to lamprimus, 
separating it as follows: Po 

Color and microsculpture equal on the pronotum and elytra; 

green with copper reflections; legs brown. lamprimus Bates 

Pronotum brilliant green; elytra subopaque, bluish. black; 

tibia and tarsi dull brown, ventral surface of femora 


With DEE EE "meen mePlectioms". . . . . ©". caelius “Bates 
In addition to the above differences, Bates mentions that 
caelius has a more distinctly punctured pronotum. Unfortunately 


tre "sizesand idenetiy of the prometal punctures, the color, etc., 

, all vary in the series of lamprimus. we have examined and we 
suspect that the name caelius is based on an atypical lamprimus. 
It is for this reason that we have not included it in the key or 
included a more formal description. 


TO Canthon viridis meridionalis (Martínez, Halffter and Halffter) 
los. 525 


Glaphyrocanthon viridis meridionalis Martínez, Halffter and 
Halffter, 1964, p. 32. 
Canthon viridis meridionalis (M., H. & H.); Halffter and Martínez, 
1977, p. 60. 

Type, Washington. Examined. 

Eet" Dorsay dell, finely granulate; 
dak bueno bluish black, Clypews (Fig 52) anteriorly bidentate. 
Gena laterally at clypeal junction obtusely angulate, appearing 
feebly toothed; eye dorsally approximately three times as long as 
wide.  Pronotum with antero-lateral margin slightly inwardly 
GE DS Messe lacing distinct tubercle.  Elytron with 
discal striae obsolete, indicated by faint depressions.  Pygidium 
with basal carina complete; pygidial surface dull, granular. 
Antenna brown to dark brown.  Prosternum with proepimeral carina 
complete. Metasternum between coxae feebly shining, finely granular. 
Fore tibia (Fig. 53) with inner margin sinuate near middle, spur 
of male expanded and slightly cleft apically, spur of female 
sinuous[)”tapered,. lina femur ventrally lacking lines near margins. 

MATERIAL EXAMINED. PANAMA, 10 specimens from: CANAL 
ZONE - Ancon; Barro Colorado Island ; Pipeline Road; Tabernilla. 
EN EV. ="BelkhaViskas Cerro Azul. “COLEECTION DATES: April, 
May, June, Jus. 

OTHER COUNTRIES, 3 specimens from: EL SALVADOR, NICARAGUA, 
COS ie RICA 

REMARKS. This species has been collected sitting on leaf 
surfaces, from a rotting log, from carrion, and from human and 
tapir feces. Canthon viridis meridionalis is diurnally active, 
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occurs during ihe.early wet season, amd is feund-~ingmoist forest 
below. TODO mim elevation. 


Pseudocanthon Bates 


Pseudocanthon Bates, 1687, p» 35; Matthewsy 1966, ps 83. 
| Type-species: Canthon perplexus LeConte, by monetypy. 

The following combination of characters will separate this 
genus from related genera in the Canthonina (Halffter ama 
Martínez, 1977): size small, length less than 6 mm; clypeus 
quadridentate; eye dorsally large; vertex with hind edge un- 
margined; pronotum parallel sided or nearly so in basal two-thirds; 
excavated propleura with proepimeral carina complete; elytra with 
scattered minute setae, stria 7 obsolete anteriorly, stria 8 
obsolete posteriorly; fore tibia with inner apex sharply angulate. 

This is a small genus containing nine species, most of which 
are Antillean. One species occurs in Panama. 


1. Pseudocanthon perplexus (LeConte) 
Figs. 18, 19 


Canthon perplexus LeConte, 1847, p. 85. 

Type, Cambridge. Not seen. 

Length 3.6 to 5.0 mm, greatest width 2.5 to O mm. 
Oblong-oval (Fig. 18), black, shiny, legs rufous. Head (Fig. 19) 
finely alutaceous with dense, shallow punctures.  Dorsal portion 
of eye twice as long as wide.  Pronotum with shallow, dense, 
evenly distributed punctures; areas between punctures smooth. 
Elytral striae distinct, impunctate and superficial; intervals flat, 
smooth, with scattered, very short, sparse setae.  Pygidium with- 
out transverse basal carina, shallowly punctate. Median lobe of 
metasternum densely punctate. Last abdominal sternite shortened 
medially in male. sternite of female not shortened medially. 

Fore tibia with three prominent teeth on outer margin, proximal 
tooth somewhat reduced and separated from distal pair; fore tibial 
spur of male spatuldte, bifurcate apically; Tore tibial spur of 
female tapering to acute apex, reflexed toward outer margin of 
tibia; hind femur margined on anterior border of ventral surface. 
Tarsal segments trapezoidal, with first segment of hind tarsus 
longer than second. 

MATERIAL EXAMINED. PANAMA, 12 specimens from: CANAL 
ZONE - Balboa;. Madden Forest. COLLECTION DATES: May, June. 

OTHER COUNTRIES, 62 specimens from: UNITED STATES, MEXICO, 
EL SALVADOR, COSTA RICA, COLOMBIA, TRINIDAD. 

REMARKS. Pseudocanthon perplexus (LeC.) and P. chlorizans 
Bates may be geographic races of a single species (Howden, 1966). 
Specimens of chlorizans Bates as redescribed by Matthews (1966), 
are seemingly indistinguishable from perplexus (LeC.) from the 
United States. If only one species is represented, then perplexus 
(LeC.) (- chlorizans Bates) has one of the most extensive distri- 
butions of any Scarabaeinae occurring in Panama, ranging from 
the United States to South America and to the Antilles and Trinidad. 
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Specimens have been collected at light, in forest floor litter, 
in carrion traps, and at human feces. The data suggest nocturnal 
activity and awe rangeroj feed utilization  Jhesspecies occurs 
primarily in lowland forest situations in Panama. 


Deltochilum Eschscholtz 


Deltochilum Eschscholtz, 1822, p. 37; Howden, 1966, p. 733. 
Type-species: Deltochilum dentipes Eschscholtz, by monotypy. 
Moderate to large species, 12 to 28 mm in length. Anterior 

edge of clypeus with two or four teeth. Anterior angles of prono- 

tum acute.  Elytron with humeral umbone usually with short longi- 
tudinal carina and with at least one, often two, additional 
carinae between umbone and lateral margin of elytron; third to 
seventh intervals near elytral apex briefly, longitudinally 
carinate. Middle and hind tibiae not expanded near apices; 
middle tibia with two apical spines; hind tibia with one apical 
spine. Anterior tarsus greatly reduced or absent. 

Species in the genus are typically ball- rollers, the balls 

DEINO” composed ol "eltmor dumo or carrion. 


key to species of Deltochilum 


e Head (in normal position) wider than long: clypeal 
teeth separated medially by two or more times 
hein own lenoin: pyeoldium apically rounded. not 
setenoly erlexed "an apex . .-. X 2 

Head (in normal position) rocelo; as ~= 

as wide; clypeal teeth separated medially by no 
more than own length: pygidium apically acute, 
reflexed (possibly a male character); length 11 
(gunge . «us. <=. si. 5. valepm acB5pae Bates 


SS Median clypeal teeth separated by more than three 
times their lEnoth; pygidium nearly flat; second 
hind tarsal segment as large as third; Se 
ne nh lo mnr gr [r e = 3 
Clypeal teeth separated by no more Em ucc 
their length; pygidium convex; second hind 
tarsal segment as large as third and fourth 
ENEE Lon |) "MU OF ESS .„ eer orn or Á 


Ən Anterior half of lateral pronotal margin straight 
orn EE dorsal surface black 
with "EST reflections; length 26 to 28 mm 
1. gibbosum panamensis Howd. 
Anterior half of lateral pronotal margin sharply 
sinuate; dorsal surface with purple refiections:; 
J n Eero NUN AR . -mexicanum. Burm. 
US Dorsal surface with bluish reflections; length 14 
to 16 mm; margin of hind trochanter feebly 
TOONE MEES a a ll . T. owmarile Bates 
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Dorsal surface with brownish reflections; length 
Il to 13 mm; matgin-oj hind trochamter ememly 
arcuate in "both sewese . . 4. pseudoparile Pil. 


1. Deltochilum gibbosum panamensis Howden 
Fife bu 


Deltochilum (Hybomidium) gibbosum panamensis Howden, 1966, p. 
E epo "E-F TT. 

Type, Ottawa. Pxamined™ 

Length 26 to 28 mm. Color black with coppery reflections. 
Anterior edge of clypeus (Fig. 54) quadgmmemtate. the Our wee 
sometimes feebly developed. - Pronotum with lateral margin anterior 
and posterior to rounded median angle nNesr!y Ssirai hi, eren 
feebly arcuate either inwardly or outwardiy. Elytnal Striae' repre- 
sented by rows of poorly delimited shallow punctures; umbone 
longitudinally carinate; between umbone and complete epipleunal 
carina, a humeral carina extends pestefior!y "Sia ly deus them 
half length of elytron; five small caritiae present near -pices of 
third to seventh intervals. Pugidium very fssbly- convex, Surface 
with contiguous ocellate punctures. ‘Hind trochentter with tait of 
See. 

MATERIAL EXAMINED. PANAMA, 11 specimens from: BOCAS DEL 
TORO PROV. - Rio Changuinola, 2400 ft. CAL. ZONE = Pipeline 
Road. COLON PROV. - Sante Rita Ridge. PANAMA PROV. = Germe 
Campana. COLLECTION DATES: June, September, October. 

OTHER COUNTRIES, 4 specimens (of g. panamensis) from: 
COSTA RICA; 150 specimens (of gibbosum subspecies) from: UNITED 
STATES, MEXICO, BELIZE, GUATEMALA, EL SALVADOR (closely 
related forms are also in South America). 

REMARKS. This species has been recorded from humen feces 
amid rat carrion. PC seemingly iS meetiuwe.onbvy ai wight during, “Ule 
wet season. occurring in moist foreste below. 1000 m in elevafion. 


2. Deltochilum mexicanum Burmeister 
Fi. 55 


Deltochilum mexicanum Burmeister, 1848, p. 135. 


— — — — 


— - — 


Type, Halle (Univ. Mus.). Not seen. 

Length 19 "te 22 mim. Geler black with Dluish er purple 
reflections.  Clypeal margin (Fig. 55) anteriorly bidentate, 
laterally margin on each side distinctly sinuate. Lateral pronotal 
margin anterior to median angulation abruptly sinuate (almost 
angulate) near middle.  Elytral striae represented by rows of 
small, indistinct punctures; umbone with well-developed longitudinal 
carina; epipleumal caring complete; five short longitudinal caminaec 
present meer apices of third te sememt) intervals. Pygidium flat; 
closely, ocellately punctate. Hind trochanter lacking setae, 
posterior margin obtusely angulate in both sexes. 

MATERIAL EXAMINED. PANAMA, 13 $peeimems from: BOCAS DEL 
TORO PROV. = Rio Chee guinole, 2400 ft., 5000 ft. CATRIQUI PROV. - 
Hartman's Finom» 150) mn; Repr. la Fortuna, 3200 fr.; Volcam de 
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Chiriqui, 4000-5000 ft. DARIEN PROV. - Cerro Tacarcuna, 4800 ft. 
COEEECIION DPNPES- Wie, july, September: 

OTHER COUNTRIES, 85 specimens from: MEXICO, GUATEMALA, 
Bl SAEVADOR, COSTA RIGA, COLOMBIA, PERU. 

REMARKS. This species has beam Collected at human feces 
and unknown carrion. It is active mainly at night and during 
the wet season. Pr is restrictedmto middle elevation moist forest 
habitats. 


9. Delrochilum parilembates 
Fig. 56 


Deltochilum parile. Bates, 17/957, p. 35: Paulian, 1938, p. 281. 

Lectotype, Paris. Not seen. 

Length 14 to 16 mm. Color black, often with bluish reflec- 
tions. Anterior edge of clypeus (Fig. 56) bidentate, distance 
between teeta slightly less than twice length of one tooth. 

Lateral pronotal margin not abruptly angulate, arcuate medially. 
Ela! Syrlae obsolere, Pepresentcan by rows ol ieeble depressions 
(punctures); humeral umbone feebly carinate, humeral carina 
extending RENT the eieh of elytron, epipleural carina complete; 
third to seventh elytral intervals each with short carina or 
tubercle near apex.  Pygsidium convex, surface with fine scattered 
punc tires  Himd™@treenanter of male with posterior margin angulate, 
margin nearly straicht in female, 

MATERIAL EXAMINED. PANAMA, 5 specimens from: CHIRIQUI 
PROV. =i rima sn s Frasca. COELECTION DATES: May. 

ENEE specimene Trom: COSTA RICA, ECUADOR. 

REMARKS. This species has been collected on carrion, and is 
seemingly active nocturnally. Distribution is restricted to middle 
and high elevation moist forest habitats. 


4. Deltochilum pseud@oparile Paulian 
Ho. 57 


Deltochilum (Deltochilum) pseudoparile Paulian, 1938, p. 283. 

Types Pars Not seen. 

Lenmetir ll to [oSmm. Color DESEE, omen with brownish reflec- 
tions. Anterior edge of clypeus (Fig. 57) bidentate, distance 
between (cla os ome third mese than length of one tooth. 
Lateral pronetal margin arcuate medially, not abruptly angulate. 
EE ege except punctures 
of intervals more pronounced and carina on humeral umbone some- 
limes doubled. Mi vor “only moderately convex, surface with 
fine scattered punctures. Hind trochanter in both sexes with 
posterior marcin nearly Strarent. 

MATERIAL EXAMINED. PANAMA, 98 specimens from: CANAL 
ZONE - Barro Colorado Island; Madden Forest; Pipeline Road. 
COEON EKOV. — Santama Kidge. GOSEEECFION DATES: “February, 
april, June» july, August, September, October, November, December. 

O| COUNTRIES: 9 specimens from: MEXICO, COSTA RICA. 

KENZINNS. [his Species has been recorded from human feces; 
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and frem agouti, peecary, rat, amd tamandua carrion. Qm. Barro 
Colorado island, D. pseudoparile is nocturnally "active, has only 
been collected from carrion, and is most abundant during the late 
wet season, when vertebrate carcasses are also most abundant. 
The species is limited in Panama to lowland meist foreste. 


5. Deltochilum valgum acropyge Bates 


Figs. 58, 59 


Deltochilum acropyge Bates, 1887, p. 36. 

Type, Londen. Examined. 

Deltochilum valgum acropyge Bates; Paulian, 1938, p. 273; Howden, 
1966, p. 

Length 11 to 13 mm. Black, head and pronotum distinctly 
punctate. Head (Fig. 58) approximately as long as wide; clypeus 
with two distinct anterior, narrowly separated teeth, and on each 
side at clypeal-genal margin with low, obtuse tooth; vertex closely 
punctate, nearly flat; dorsal eyes large.  Pronotum with lateral 
margin angulate at middle, otherwise straight to slightly sinuate 
before and behind; pronotal surface punctate, closely se laterally 
and posteriorly.  Elytral striae indicated by fine double line, 
line expanded by widely separated, shallow strial punctures; 
discal intervals opaque, with numerous shallow, approximate 
punctures; humeral umbone and apices of third to sewenth ifiteryals 
carinate.  Pygidium (Fig. 59) with apex thickened, acutely angled 
and outwardly produced; disc nearly flat, shallowly punctate. 
Fore femur with margin unmodified; fore tibia with three apical 
teeth (the middle one smaller) and numerous serrations on outer 
margin.  Apical half of hind tibia bent inwardly (probably true 
of males only). 

MATERIAL EXAMINED. PANAMA, 1 specimen from: CANAL ZONE - 
Pipeline Road, 27.V.1977 (Ratcliffe). 

OTHER COUNTRIES, 1 specimen (type) from: BELIZE. 

REMARKS. The unusual pygidium will readily identify the 
species. Considering the fact that ever 100,000 Searabeeinee have 
been examined from Central America and northern South America, 
with only two specimens of acropyge being seen, it would appear 
that either the species is exceedingly rare or has some unusual 
habit. The exact status of acropyge (- valgum or subspecies or 
valid species) can only be decided when more material becomes 
available. 


Cryptocanthon Balthasar 


Cryptocanthon Balthasar, 1942, p. 36; Howden, 1973a, p. 39. 

Type-species: Cryptocanthon paradoxus Balthasar, by mono- 

typy: 

While this genus has not been recorded from Panama there 
is a strong possibility that if will Ge found these, since the 
genus is known to occur in Costa Rica and Colombia. Because of 
thie the gentrie description is included. 
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Size small, 2.5 4.5 mm, oval (Big. 60). Clypems with 
two teeth on anterior margin; clypeal-frontal suture obsolete. 

Eye" nor exeemdincNemioNucbpsH surface ol vertex, visible from 
above oniy if head extended. Sides of pronotum obtusely angulate; 
pronotal disc moderately convex except for shallow concavity on 
each side near lateral posterior Marein. “Surtace of head and 
pronotum, at least laterally, coarsely punctate. Scutellum absent. 
Elytron moderately to strongly convex, six or seven obsolete dorsal 
striae, Gach indicated by two wavy limes. Intervals flat to 
slightly convex; most species with a row of setose punctures on 
each side of each inmiterval. Sile ofmelivtron at seventh stria 
ridged and sharply inflexed (as in some Deltochilum), the inflexed 
porton at same am le but wider than epipleuron except near apex; 
epipleuron distinctly raised above inflexed portion of elytron. 
Pygidium unevenly convex, with a distinct swelling or longitudinal 
ridoeumedially, base near midline abruptly transversely concave; 
basal edge cariniform medially. Prosternum laterally excavated 
for reception of antennal club. -Mesosternum broad, separated 

from molac ternum by Curved “Suture or ridge.  Metasternum bfoadly, 
evenly convex; lacking any distinct excavations; broad between 
middle coxae. Abdomen six segmented, terminal segment medially 
about three times as long as penultimate segment; terminal segment 
laterally norrower in female than in male. Fore tibia anteriorly 
truncate. Fore tarsus short, about as long as truncated portion 
of tibia. Middle and hind tibiae narrow basally, broadened 
medially and (or) toward apex. Hind tibia often longer and bent 
inward in male. Antenna nine segmented, club three segmented, 
similar in shape to club of some Canthon. 

Cryptocanthon is not closely related to other New World 
Canthonini. Balthasar related the genus to Ipselissus Olsoufieff 
(= Ipsepilissus Paulian) and Zonocopris Arrow, but we believe it 
is perhaps more closely related to Bdelyropsis Pereira, Vulcano 
and Martinez. It resembles this latter genus closely in the shape 
of the thorax (including the elytra) and abdomen. However, 
Cryptocanthon can be immediately separated from any related New 
World genus by the shape of the eyes, which. do not extend 
dorsally ento they vertex. 

REMARKS. Most.of the species have been collected in very 
wet situations, both in lowland forest and in cloud forest.  Speci- 
mens have been taken sifting wet litter or in traps baited with 
humaenwfeees. The penus ramges from Mexico to Brazil. 


Agamopus Bates 


Agamopus Bates, 1887, p. 42; Halffter and Martinez, 1968, p. 226. 

Type-species: Agamopus lampros Bates, by monotypy. 

Size small to moderate, 3.5 to 6.5 mm; oval, moderately 
convex. “kead viti clypeus feebly bidentate; frons and vertex 
lacking horns or carina, one (South American) species with small 
tubercle.  Pronotum lacking protuberances or grooves, lateral 
fovea “Obsolete; pesterior m@retnal DOMN lackine, at least medially. 
Scutellum not visible.  Elytron with eight striae (nine including 
epipleural groove), eighth ventro-lateral in position, the seven 
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discal striae represented by slightly indented, Panctate lines; 
intervals nearly flat.  Pygidium (Fig. 63) with basal groove and 
a second, feebly arcwate, deep transverse groove emtendius across 
pygidium at apical third.  Prosterrum declivous amemor  coxde, 
nearly flat and relatively broad behind.  Mesosternum moderately 
wide, transverse.  Metasternum broadly separating middle coxae. 
Abdominal sternites distinct, narrowed medially. Fore tibia with 
apical two teeth on outer mangin distinct, Shümd tesih oin 
obsolete or peerly developed. Middle Tibia chadudlly expanded to 
apex; hind tibia only feebly expanded to apex. Hind tarsus with 
two basal segments subequal, basal segment approximately twice 
as long as wide, terminal segments long and slender; all tarsi 
with claws. 

Halffter and Martinez (1968) place Agamopus in the 
Canthonina. Previously the genus was incorrectly placed in the 
Coprini. The genus, containing four or five species, is primarily 
South American in distribution. All of the members of the genus 
can: be recognized by the relatively slemder hind tibia and the 
very characteristic pygidium with the deep transverse sulcus near 
the middle. 


1. Agamopus lampros Bates 
Figs. 6L, "82, 68 


Agamopus lampros Bates, 1887, p. 42; Halffter and Martínez, 
198959 D. 96. 

Cotypes, London and Paris. London specimens examined. 

Length 3.2 to 4.8 mm.  Dorsally shining brown to very dark 
brown; pronotum finely punctate, elytral intervals (Fig. 61) 
impunctate.  Clypeus (Fig. 62) moderately reflexed anteriorly, 
margin broadly, shallowly emarginate, feebly bidentate; clypeal 
disc with transverse row of large punctures with scattered adjacent 
smaller punctures. Frons and vertex smooth to finely punctate 
posteriorly, protuberances lacking. Eye dorsally wide, approxi- 
mately 15 facets wide opposite posterior end of gena.  Pronotum 
lacking grooves or indentation, foveae obsolete.  Elytral striae 
represented by fine, shallowly indented punctate lines; intervals 
nearly flat, shining.  Pygidium (Fig. 63) with strong transverse 
sulcus at apical third. Fore tibia tridentate, basal tooth often 
poorly developed, inner apical angle acutely produced in male, 
not produced in female. Hind tibia relatively slender, not 
expanded apically. 

MATERIAL EXAMINED. PANAMA, 26 specimens from: CANAL 
ZONE - Fort Clayton. CHIRIQUI PROV. - Boqueron; David; Dolega; 
Potrera. PANAMA PROV. - La Campana; La Chorrera; Rio Las 
Lajas. COLLECTION DATES: May, September, December. 

OTHER COUNTRIES, 46 specimens from: MEXICO, GUATEMALA, 
EL “SAEVADOR, COSPARRIIGA, "CILOMPTA. 

REMARKS. The species has been taken in traps baited with 
human feces, and on cow dung, carrion, and at light. Agamopus 
lampros is active at night and is found primarily on fecal material 
during the wet season. Distribution of the species is seemingly 
limited io low and mid-elevation areas with scattered forest. 
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The single Central American species, lampros, is easily 
recognized by its odd, transversely sulcate pygidium (Fig. 63), 
relatively slender hind tibia, and by the absence of pronotal 
grooves or indentations. 


Pedaridium Harold 


Pedumidium' Harold Ieee, pe 54; Paulian, 1960, p. 207. 

Type-species: Pedaria hirsuta Harold, by monotypy. 

Size small, body shape oval, sometimes elongate oval; 
dorsally setose, sometimes sparsely so.  Clypeal margin bi- or 
quadri-dentate; head lacking horns or tubercles, some species with 
vertex feebly carinate; eyes dorsally narrow to moderate in width, 
narrowed posteriorly.  Pronotum convex, lacking horns, protuber- 
ances or grooves; lateral fovea obsolete; posterior marginal bead 
absent; lateral pronotal bead with close, ventral parallel carina 
at edge of episternum, the ventral carina obsolete or absent in 
anterior third. Scutellum absent or not visible.  Elytral disc 
with eight striae, each stria represented by either a narrow, 
shallowly indented, sometimes punctate,line or by a depressed 
band of confused punctures; elytral intervals flat or raised, each 
side of interval with a row of setose punctures (the related genus 
Trichillum Har. has only a single row of punctures on each 
interval). Pygidium variable in size and convexity. Mesosternum 
wide medially, separated from metasternum by wide U- or V-shaped 
suture.  Metasternum between posterior half of middle coxae broad, 
surface punctate, setose, at least minutely so. Abdominal 
sternites usually narrowed and fused along midline. Fore tibia 
with two or three small teeth on outer margin in apical third. 
Hind tibia gradually expanded toward apex, oval or flattened in 
cross section at apical third. Hind tarsus with basal segment 
shorter than adjacent segment, usually not slender and elongate. 

Pedaridium and its close relative Trichillum are badly in 
need of revision as the characters distinguishing the genera are 
poorly defined and variable. Both genera contain a number of 
small (under 10 mm) species. All have some dorsal setae and are 
distinctly convex.  Pedaridium is distinguished from Trichillum 
(Paulian, 1936, Martínez, 1967) mainly on the basis of the length 
of the basal segment of the hind tarsus. In Pedaridium this 
segment is shorter than the next, while in Trichillum it is longer. 
The di iceuli vinh jizimae ths character xs illustrated by the 
Omio na pe e AE wvo Central American species in 
Trichillum when, according to the characters utilized by Martínez, 
1967, and others they should be placed in the genus Pedaridium. 
Based only on present usage the three Panamanian species in this 
complex should all be assigned to Pedaridium. 


Key to species of Pedaridium 


OJ — ”Cypeal' martin" duadridentave, vertex nearly 
Nel, eVEMIV, CODI GONVEK . . oe + = te we we o 2 
Clypeal margin broadly bidentate; vertex with 
feeble transverse carina; length 3.5 mm. 
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LAN Elytra with longitudinal median third of intervals 
convex and bare, the area between including 
striae composed of broad band of confused 
punctures, a row of conspicuous setae on each 
side; length» 3.0 to 3.5 amm . o .. l PREGE. (Rob. } 
Elytral intervals flat, each with row of small 
punctures on each side, most punctures each 
with short, inconspicuous: setae; elytral stride 
represented by line and row of punctures; 
length 3.39 iim .". .9".". . 1. 22 sv LO am mmm. 


1. Pedaridium pilosum (Robinson) New Combination 


Figs. 66, 67, 68 


Trichillum pilosus Robinson, 1948, p. 149. 

Type, Washington.  Examined. 

Length 3.0 to 4.1 mm... Dorsally dark bomn” to black; “head, 
pronotum and elytra (Fig. 66) with numerous, conspicuous, erect 
setae; elytral setae approximately as long as width of one interval. 
Clypeus (Fig. 67) quadridentate, inner teeth slender, separated by 
a broad U-shaped emargination; lateral teeth approximately half 
length of inner ones. Entire surface of head, clypeal disc, frons 
and vertex even, "very slightly coff¥ex;sew@mly, codfsely punctate; 
each puncture with erect seta, surface between punctures smooth 
and shining; eye dorsally narrowed posteriorly, at posterior of 
gena only one to three facets wide.  Pronotum with fovea repre- 
sented by a small, shining, rounded swelling; surface of pronotum 
closely, coarsely punctate; punctures usually separated by less 
than one diameter, each puncture with central seta. Elytra with 
inconspicuous, crenately punctate striae;”EacoN intervaimon each 
side adjacent to striae with row of coarse punctures, middle 
longitudinal half of interval impunctate, shining, convexly elevated; 
seventh interval carimame, eh Imera Mikey so; apical siwh 
of other intervals often 'cafinate. . Pygidium dud Yenihal surtaces 
including femora coarsely punctate; punctures often shallow, most 
setose. Fore tibia=witn Three smell teeth on outer margin in 
apical half. Sexual differences slight; male with slightly less 
convex pygidium mad with apical tibial spur wider. Male 
gemitalia as im "Bien e» 

MATERIAL EXAMINED. PANAMA, 89 specimens from: BOCAS DEL 
TORO PROV. - Almirante. CANAL ZONE - Barro Colorado Island; 
Rio Ciricito; Madden Forest; Pipeline Road; Skunk Hollow. 

CHIT RIQUI PROV =- "Beuren Pinca, 1200 m, 1500 m. "GOCLE 
PROV. — El Walle, 2200 fi. COLON ROY. — "Senta kita Ridge. 
PANAMA PROV. - Cerro Campana. COLLECTION DATES: January, 
February, “Mareh, pril, May, Jume, Tuly. 

OTHER COUNTRIES, 39 specimens iom: COSTA RIGA, ECUADOR. 

REMARKS: Tits Species has been collected in lught traps; in 
forest floor litter; in the fermented crown of a felled palm; at 
horse, human, peccary, sloth, and tapir feces; and on unidentified 
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carrion.  Pedaridium pilosum is nocturnally active and most 
abundant in the dry season on Barro Colorado Island, where it 
seems to be found almost exclusively on dung. The species occurs 
in both low and middle elevation moist forest. 

There is one species, P. bradyporum Bouc. that occurs in 
Costa Rica that might be confused with pilosum. The species was 
originally described in the genus Trichillum but as in the case of 
pilosum should be placed in Pedaridium if one is to follow current 
usage. If bradyporum is found in Panama, which would appear 
likely, it may be distinguished from pilosum by the following 
combination of characters: size smaller, approximately 3 mm, less 
oval, setae slightly reduced in number and length, seventh 
elytral interval moderately carinate but with apical sixth of 
remaining intervals not distinctly carinate. In addition, the 
punctures in the elytral intervals are smaller and distinctly 
separated while in pilosum they are contiguous or nearly so. The 
characters separating pilosum from the other two Panamanian 
species are given in the key. 


2. Pedaridium brevisetosum n. sp. 
Bugs. 695 700 71 


HOLOTYPE. Male, length 3.3 mm, greatest width 2.0 mm. 
Dorsally very dark brown with scattered short erect setae (Fig. 
69) on head, pronotum and elytra. Head and pronotum closely, 
similarly punctate; punctures separated by approximately one 
diameter; punctures of elytral intervals irregular, frequently, small 
to minute. Clypeus (Fig. 70) broadly quadridentate, the inner 
two teeth slender, widely separated by shallow emargination; two 
lateral teeth with bases in nearly straight line with bases of 
inner teeth; lateral teeth small, approximately half length of inner 
teeth.  Clypeus on each side laterad to outer teeth with a slight 
obtuse angle present indicating that, in some specimens, six teeth 
might be present. ,Clypeal disc, frons, and vertex essentially in 
same plane, feebly convex. Eye dorsally moderate in size, 
narrowed posteriorly, two facets wide at posterior edge of gena. 
Pronotum almost evenly convex, lateral fovea indicated by a 
slightly raised irregular area. Elytra with striae indicated by 
faintly impressed lines, crenately punctate; intervals flat to 
feebly convex laterally, not carinate, surface mostly smooth and 
shining, a few coarse punctures present on either side near striae. 
Placement of punctures irregular and in some areas intervals 
completely impunctate; most coarse punctures each with short erect 
seta. Pygidium convex, punctate-setose. All ventral surfaces 
closely punctate, setose; in some areas punctures shallow; abdominal 
sternites one to five constricted and fused at coxal edge near mid- 
line, apical (sixth sternite) the only obvious segment extending 
across midline. Fore tibia with two distinct teeth on outer margin 
near apex; tibial spur small, nearly as broad as long. Male 
genitalia ae in fige /le 

FEMALE. Unieweown. 

TYPE MINFERIAL: Holotype, file, kun Canal Zone, Barro 
Coletado Islsmd, SPIO!N, /9950'Ww» 16.V1.1977, HM. Hespenheide 
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(Howden). 

REMARKS. The non-carinate head and very feebly punctate 
elytral intervals will distinguish this species from the others 
known to occur in Panama. The male genitalia are also very 
distimetive. 


3. Pedaridium beltimeri n. Sp. 


Bigo. 72, 7385 E 


HOLOTYPE. Male, length 3.5 mm, greatest width 2.4 mm. 
Dorsally very dark brown. Head, pronotum (Pig. 72) amd, tova 
lesser degree, elytral intervals coarsely punctate; pronotal punc- 
tures separated by one to three diameters, each with an upright 
seta.  Clypeus (Fig. 73) bidentate, teeth widely separated, acutely 
angled; emargination between teeth shallow, approximately one 
quarter as wide as head.  Clypeal disc with widely separated 
punctures, surface between very finely shagreened, shining. Frons 
between anterior margins of eyes with low transverse carina; 
carina depressed at midline, extending approximately two-thirds 
of distance between inner margins of eyes. Vertex behind carina 
with punctures similar to those on pronotum. Eye dorsally moder- 
ately wide, narrowed posteriorly; four facets wide at posterior 
end of gena.  Pronotum evenly convex, lateral fovea indicated by 
faint irregular swelling. Elytra with striae slightly indented; 
strial lines interrupted by well-spaced crenate punctures separated 
by three to four diameters.  Elytral intervals slightly convex with 
scattered punctures on each side near striae; placement and size 
of punctures both being highly irregular, but with punctures 
generally more numerous laterally and in apical half; seventh 
interval rounded, not carinate.  Pygidium moderately convex; 
basal groove very distinct, nearly twice as wide as in other 
Panamanian species; pygidial surface with scattered coarse punc- 
tures, punctures medially separated by one to two diameters. 
Ventral surfaces moderately punctate, femora feebly so; punctures 
often with short setae.  Sternites one to five becoming fused near 
median third and very narrow, the narrow fused sternite extending 
across the midline; width of this sternite ome tenth or less the 
median width of sixth sternite; sixth sternite approximately twice 
as wide medially as laterally. Fore tibia with three distinct 
teeth on outer margin in apical half; tibial spur distinct, broad 
at base, narrowing to acute apex. Male genitalia as in fig. 74. 

FEMALE. Unknown. 

TYPE MATERIAE: Holotype, male, Panama, Canal Zone, Barro 
Colorado Island, 13.VII.1963, L.]. Bottimer (Ottawa). Paratype, 

1 male, Panama, Camal Zome, Coco Selo Hospital, /.VII.1975 
(Ratcliffe). 

REMARKS. The bidentate clypeus amde transverse carina 
on the frons will immediately distinguish this species from any 
others known to occur in Panama or neighboring countries. It is 
interesting to note that while tite eternal morphology differs 
radically from pillosum, The genTialia are quite similar. ‘his is 
the reverse of the situation found in brevisetosum which morpho- 
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logically appears more closely related to pilosum except for the 
characters” of "Me" geniala” waren Skewradcal dimierences: 

| The species described above is named in honor sofeMr. L.J. 
Bottimer who has collected a number of the species mentioned in 
this papo. 


Bdelyrus Harold 


Bdelyrus Harold, 1869a, p. 97; Pereira, Vulcano and Martinez, 
1960, p- lb. 

Type-species: Bdelyrus lagopus Harold, by monotypy. 

Size moderate, 6 to 10 mm. Body shape elongate oval; 
feebly to moderately longitudinally convex dorsally. Most of 
dorsal suri ces distinctly punctate. Head lacking horns,.tubercles 
or transverse carinae; clypeal margin obsoletely emarginate and 
very slightly reeked medially, or moderately emarginate or 
produced amamrcllexca ar ane”near midline. Pronotum lacking 
protuberances, fovea or abrupt indentations. Scutellum not visible. 
Elytra each with seven discal striae, the outer stria adjacent to 
abrupt Carina delimming sharply imilexed epipleuron; discal striae 
represented by broad, shining, sometimes punctate lines; lines, at 
most, feebly impressed.  Pygidium varying in convexity, often 
nearly horizontal, in approximately same plane as terminal 
sternite. Prosternum declivous anterior to coxae, broad and nearly 
flat posteriorly. Mesosternum broadly transverse. Metasternum 
anteriorly widely separating middle coxae, inner coxal margins 
very slightly convergent posteriorly. Abdominal sternites not 
fused medially, sutural lines distinct. Fore tibia relatively 
broad and flattened in apical half, apically truncate, outer. margin 
in apical half with three distinct teeth. Anterior tarsus small, 
length approximately equal to apical width of tibia; tarsal claws 
small, often concealed by long setae. Middle and hind tarsi with 
basal segments approximately as broad as long, long ventral 
setae often obscuring segments; width of segments diminishing to 
apex; 

The closely related Mexican-Central American genus Bdelyropsis 
Pereira, Vulcano and Martinez, is easily separated from Bdelyrus 
by its distinctly bidentate clypeus with a deep V- or U-shaped 
mien ec muereieuon. Por oher generic differences and the 
descriptions of the Mexican-Central American species of Bdelyropsis, 
see Howden, 1971. 


1. Bdelyrus seminudus (Bates) 


Figs. 645; 65 
Aphengium seminudum Bates, 1887, p. 42. 
Cotypes, London and Paris. London specimen examined. 
Bdelyrus seminudus (Bates); Pereira, Vulcano and Martinez, 1960, 
p. 155. 


Length 6 to 8 mm. Dark brown to black; dorsum (Fig. 64) 
closely punctate, less so in elytral sikiae; punctures In most areas 
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separated by one to three diameters; most punctures each with 
minute central seta, some punctures annular; pronotum medially 
with fine secondary punctures. Clypeal margin (Fig. 65) very 
shallowly, broadly emarginate medially, not distinctly reflexed. 
Eyes dorsally 8 to 12 facets wide near posterior edge of gena. 
Pronotum with marginal bead poorly developed, absent posteriorly. 
Elytral striae each represented by slightly impressed line inter- 
rupted by moderate sized non-setose punctures. Pygidium with 
posterior groove; surface punctate, shining between punctures. 
Obvious sexual modification lacking. 

MATERIAL EXAMINED. PANAMA, 9 specimens from: CHIRIQUI 
PROV. - Volcan de Chiriqui (cotypes). PANAMA PROV. - Cerro 
Campane, 3000 ft.. VIII; Cento Jefe, SPLZIN, T7992] M, Jub, Vi. 

OTHER COUNTRIES, 42 specimens from: NICARAGUA, COSTA 
RICA, COLOMB IA. 

REMARKS. Only two recently (1970 to date) collected speci- 
mens were seen from Panama. While Bdelyrus seminudus does 
come to traps baited with human feces, closely related South 
American species have been taken in the bracts of Heliconia and 
from bromeliads. Others have been collected under wood chips 
from a freshly felled tree in heavy Amazonian forest. 

There are apparently several undescribed species in the 
genus which is seemingly best represented in the Amazonian region. 


Onthocharis Westwood 


Onthocharis Westwood, 1847, p. 230. 
Type-species: Onthocharis mirmidon Westwood, listed by Lucas, 
1620. 

Body shape elongate; dorsally glabrous, shining. Clypeus 
bidentate, quadridentate or sexdentate; frons and vertex smooth, 
tumid, slightly carinate or feebly bitubenculate. Eye doznsaliy 
narrow, usually less than six facets in width.  Pronotum relatively 
evenly convex, lackimg horns, tWberclés, vidoes Or webwes; lateral 
fovea small, shallow or obsolete. Scutellum minute or invisible. 
Elytra nearly parallel sided; striae distinct, depressed; intervals 
feebly to distinctly convex. Ey Sdin exem convex EEN 
large.  Mesosternum short to moderate in length.  Metasternum 
anteriorly broadly separating middle coxa@e, inner edges of coxae 
slightly convergent posteriorly. Bose tibia with three teeth on 
outer apical half. Middle ano hind tibiae broad and distinctly 
flattened. Middle and Rima tarsi with di least basal seoment 
Greatly expanded ama flatt@med im species 5 miu amd over in size; 
in species 5 mm and under basal tarsal segment often elongate, 
only slightly flattened. 

This genus has not been carefully studied since Westwood 
defined it in 1847. The. above description defines the genus 
following current usage. However, as noted by Paulian (1939) the 
one Panamanian species is atypical and actually belongs to a group 
of small species, usually less than 5 mm in length, that has a 
shortened mesosternum and a narrow, elongate basal segment of 
thes hind tagsus..  Seemiumg the closest relative to the Panamanian 
Species is one “OCCcurrime in PME Upper Amazon basin wear Leticia, 
Colombia. 
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1. Onthocharis panamensis Paulian 


hiss. (55° 76 


Onthocharis panamensis Paulian, 1939, p. 145. 

Type, Cambridge.  Exanmed. 

Length 3.5 to 4.0 mm, greatest width 1.8 mm; body shape 
(Fig. 75) elongate, elytra distinctly longer than wide, almost 
parallel sided.  Dorsally shining, brownish black with cupreous 
reflection or shining green; pronotal surface with numerous fairly 
uniformly but widely-spaced small punctures. Clypeus (Fig. 76) 
with two slender, elongate teeth, ome on each side of U-shaped 
median emakgination;, lateral to each elongate tooth, an obtuse 
tooth and beyond a second feeble or obsolete tooth; i.e. clypeal 
margin with four distinct teeth and two feeble or obsolete ones. 
Posterior clypeal disc and frons medially somewhat tumid, at 
posterior edge on each side of swelling a feeble tubercle indicated. 
surtace"of head csl) timely punctate, eyes dorsally very 
narrow.  Pronotum lacking protuberances or grooves, lateral fovea 
Shallow, small; anterior and lateral marginal bead present, bead 
lacking posteriorly.  Elytral striae distinctly indented, obsoletely 
punctate; intervals convex, some with minute, scattered punctures; 
otherwise surface smooth and shining. Pygidium relatively large, 
smooth, Shimime, with scattered fine punctures. Fore tibia 
tridentate. 

MATERIAL EXAMINED. PANAMA, 2 specimens from: CANAL 
ZONE - Barro Colorado Island. PANAMA PROV. - Cerro Campana, 
959 m, 2]. 1V.1955. 

REMARKS. The small size, shining dorsum, four or six toothed 
clypeus, and elongate body shape should be sufficient to recognize 
the species. This is the only species in the genus recorded from 
Central America. . The habits of panamensis are unknown; one 
specimen was taken sitting on a leaf. 


Scatimus Erichson 


Seamus Eriemsen, 4947. p. 110; Balthasar, 1989, p. 87. 

Type-species: Scatimus cucullatus Erichson, by ‘monotypy. 

Size moderate, 5 to 7 mm. Color dark brown to black. 
Anterior clypeal margin dentate or distinctly sinuate; clypeal 
surface not rugose. Frons with transverse carina extending 
approximately five-sixth distance between anterior margins of eyes. 
Pronotum evenly convex; lateral fovea distinct, a line of punctures 
extending anteriorly, line sometimes very abbreviated.  Elytron 
with eight striae, six between suture and umbone, intervals on 
disc flat, polished.  Pygidium transverse, basal marginal groove 
pronounced.  Mesosternum closely, distinctly punctate. Middle 
coxae widely separated, inner margins parallel. Abdomen with 
six sternites, basal four often narrowed near midline particularly 
in males. Middle and hind tibiae expanded toward apex; outer 
tibial surface with one, sometimes two transverse carinae. 

The genus may be confused with some Uroxys or Ateuchus, 
but the transverse carina of the frons and the distinctly punctate 
mesosternum will distinguish Scatimus. 
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Key to q@pecieswof Seaslimus 


LA Carina on frons often at least slightly 
elevated laterally, the camina medially 
posteriorly arcuate . .. . l. qŭuatŭideniskus pain. 
Carina on frons not elevated laterally, the 
carina medially anteriorly arcuate... 2. Siu “Har. 


1. Scatimus quadridentatus Balthasar 


Pues. TIO OK 


Scatimus quadridentatus Balthasar, 1939, p. 89. 

Type, Prague. Iot seen. 

Length 4.5 to 7.0 mm.  Clypeus (Figs. 77, 70) en riori 
sharply bidentate, margin laterally lobed, sinuate or arcuate. 

Eye dorsally, in typical specimens, large, not narrowed posteriorly, 
about 1.3 times longer than wide to posterior edge of gena. in 
atypical specimens (usually from lower elevations) eye dorsally 
distinctly narrowed posteriorly, about twice as long as wide to 
posterior edge of gena. Frons with carina extending three-quarters 
the distance between anterior margins of eyes, carina highest 
laterally; carina posteriorly arcuate. Pronotum either with 

lateral line of four or more punctures extending anteriorly before 
lateral fovea or with clump of punctures in an elongate depression 
anterior to fovea. Fore femur with posterior (ventral) surface 
with scattered to numerous coarse punctures; numerous coarse 
punctures often present on specimens with narrowed eyes. Male 
fone, tibial spur not modified. ‘Genitalia a min fiu. 79: 

MATERIAL EXAMINED. PANAMA, 28 specimens from: CHIRIQUI 
PROV. — 2 km N Sta. Clara» Hartmann S Finca., ZOO". COLON 
PROV. - 10 mi. SE Colon, Samta Kita Riabe, 2 Em. COLE PROV. - 
El Valle. PANAMA PROV. - Cerro Campana, 800 m. COLLECTION 
DATES: May, June, July, December. 

OTHER COUNTRIES, 6 specimens from: COSTA RICA. 

REMARKS. Specimens from Costa Rica amd Chriqui Prov. , 
Panama, all have the wide dorsal eyes. Two females from Cerro 
Campana, Panama Prov., vary slightly in eye width, being 
Slightly wider than those from the Santa Rita Ridge. Specimens 
from Santa Rita Ridge, Colon Prov., all have the eyes narrowed 
dorsally. Initially we believed that two close species were repre- 
sented. Subsequently, after examining the male genitalia and being 
unable to detect any differences and noting a seeming convergence 
in eye size, we now consider the variation in eye size as possibly 
intraspecific. See eyersize omen is related to tiflesof activity 
(nocturnal or diurnal) it is possible that we have combined two 
species under the name quadridentatus. However, some proof is 
needed to show if the difference in eye size is or is not coupled 
with behaviorial differences. 

Specimens hawe been Taken “at light, at carrion and in 
traps baited with human feces. 
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2. Scatimus ovatus Harold 
pigss 99057 


Scatimus ovatus Harold, 1862, p. 401. 
| Type or cotype, Paris. Not seen. 

Length 5 to 7 mm.  Clypeus (Fig. 80) anteriorly feebly 
bidentate, margin laterally arcuate or somewhat sinuate. Eye 
dorsally narrow, nearly twice as long as wide. Frons anterior to 
eyes with low transverse carina of uniform height; carina anteriorly 
arcuate (median portion of carina anterior in position).  Pronotum 
with longitudinal line of punctures extending from lateral fovea, 
two or three punctures usually present posterior to fovea and a 
line anteriorly composed of 10 or more punctures, some contiguous. 
Fore. femur with at least half of posterior (ventral) surface 
coarsely punctate. Male fore tibial spur not modified. Genitalia 
asin fige Ol. 

MATERIAL EXAMINED. PANAMA, 131 specimens from: CANAL 
ZONE - Barro Colorado Island; Cabima; Camaron Arm; Coco Solo 
Hospital; Fort Clayton; Fort Gulick; Madden Forest; Tabernilla. 
CHIRIQUI PROV. - Algarrobo; Bugaba, 800-1500 ft.; David; Dolega; 
Gualaca; Potera; Rio Tabasara.  COCLE PROV. - El Valle; Penonome. 
COLON PROV. - Santa’ Rita Ridge. LOS SANTOS PROV. - Macaracas. 
PANAMA PROV. - Cerro Campana; Cermeno; La Chorrera; Tocumen. 
VERAGUAS PROV. = Haralion. COLLECTION DATES: January, May, 
june, July, September, October, November, December. 

OTHER COUNTRIES, 29 specimens from: MEXICO, EL SALVADOR, 
COSTA: RICA .COLOMDIA. 

REMARKS. The species S. ovatus has either an unusually 
wide range or, quite possibly, several species are included under 
the name. There is geographical variation in the size of the eye 
dorsally, shape of the clypeal teeth, dorsal punctation, etc., but 
in Panama the specimens seen exhibit little of this variation. 

This species has been captured on the feces of horse, cow, 
howler monkey, man, spider monkey, and tapir. 

9. ovatus is active at night, occurs only on fecal material, 
and is restricted to the wet season. Its distribution is one of 
the broadest of the Scarabaeinae in Panama, occurring in the 
lowland forests of all but two provinces. 


Uroxys Westwood 


Uroxys Westwood, 1842, p. 59; 1847, p. 229. 

Type-species: Uroxys cuprescens Westwood, by monotypy. 
Length 3 to 11 mm. Color red-brown to black. Anterior 
clypeal margin dentate; clypeal-frontal area sometimes with trans- 

verse carina.  Pronotum with longitudinal groove near lateral 

edge; posterior margin with adjacent row of shallow, longitudinal 
punctures. Elytron with eight striae; intervals on disc flat, 
polished. Pygidium wider than long, with disc smooth and with 
basal marginal sulcus or groove pronounced.  Underside glabrous, 
punctate. Fore tibia usually with three distal teeth on outer 
margin, rest of margin not serrate. Middle coxae widely separated. 
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Sexual dimorphism often evident in clypeal surfaces, fore tibiae, 
pronotal edges, sixth ventral abdominal.segment, and pygidium. 

The genus Uroxys is not clearly defined and is badly in 
need of a revision. As currently constituted it seems close to 
Scatimus and Agamopus, but the pronotal groove, lack of a 
distinct transverse carina on the middle tibia and, in many 
species, the sexual dimorphism will distinguish Uroxys from 
selueeud genera. 


Key to species of Uroxys 


lo; Anterior of frons with transverse ridge(s) or 
groove (sometimes feeble); pronotum often 
strongly convex behind anterior margin, sides 
near middle meas pau CIEN sc 2 
Anterior of frons evenly convex, without carina 
or groove, sometimes feebly, transversely 
rugose, becoming more strongly so on clypeus; 
pronotum relatively evenly convex, sides akcsuate 
or amcled „near mida . ul. I ua PA a A, 


2. Frons with one distinct transverse carina; 
pronotum with lateral longitudinal groove not 
extending to anterior amd posterior margins; 
length greater than 6 mm... E "e 
Frons with two slight, parallel transverse eleva- 
tions with depression between; pronotum with 
lateral longitudinal groowe extemding to 
anterior and posterior margins; length less 
than 6 mm . . e. + , «Jĝ mdeappeseiirons De SPE 


Du Meso-metasternal suture broadly arcuate anter- 
iorly; distance between dorsal ocular areas 
approximately seven times iheir idili; posterior 
margin of hind trochanter continuous with 
posterior margin of LE E Jute" LI mm 
IM gokson "Arr. 
Meso-metasternal simu ‘sharply -angulate anter- 
lorly; distance between dorsal ocular areas 
approximately 8.5 times their width; hind 
trochanter e gtt Rodi length 6 to 7.5 
mm .  .2.ometagescon mn. Sp. 


de Dorsal ocular area approximately as long as 
wide; distance between ie bwe: to three times 
one eye width . . . Q sën = š — une Ü 
Dorsal eewulam aet at eee ibe as loms as 
wide; distance between eyes at least four times 
— --——— MMEPEE CCCo j < W a ` a 7 


D. Male pygidium flat; female with sixth ventral 
abdominal segment as long medially as segments 
two to five combined; lemgih 4 to 5 mm 
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. deo. X IE SUME — uan . 6. plaiypyga n. sp. 
Male pygidium strongly convex; female with sixth 

ventral abdominal segment no longer medially 

than segments eur and five combined; length 


Sater e mo m DNE TN 6 


6. Anterior margin of clypeus bidentate, slightly 
indented immediately lateral to teeth, which 
are weakly reflexed; male with two strong 
teeth on fore tibia, basal tooth much reduced 

E 8. bidentis n. sp. 
Anterior margin of clypeus with three strong 
indentations, teeth and margin abruptly reflex- 
ed; male with three strong teeth on fore tibia 
„ /, acicuocullapis n. sp. 


yu. Basal sulcus of pygidium SEIS y sinuate; 
lemeth-3et0 4.5 mm . % > io 8 

Basal sulcus of pygidium feebly rime or 

Stravelit @m Gach Side ol midline: length 


oa... .. 2... el. 9 
8. Dorsal ocular areas twice as long as wide; 

distance between ocular areas five times 

their wifi , . .. - swe . A. micros Bates 


Dorsal ocular areas three ‘times as long as 
wide; distance between ocular areas eight 


times [e wien . . . - « 5. Mierocularis aT 5. 
9. Males with fore tibial spur short, spatulate and 

obliquely truncate; clypeal margin straight 

adjacent to clypeegenal sutuse . .9. gatunensis n. sp. 


Males with fore tibial spur slender and 
deflexed distally; clypeal margin indented 
at junction with clypeegemal suture. . e 

e EES wo. dybasi he SD. 


1. Uroxys gorgon Arrow 
ics "O23, 102; 103 


Usus concor Arow, 7953, p. 397. 
ik Type, London.  Examined. 

MADE. (Mejor form. lemerh 9 to ll^mm. Oblong, shining 
black.  Clypeus (Figs. 82, 102) bidentate, teeth elongate and 
sitemgly renead. Head dersally very” PNrely* punetate. “Genal 
maro ims obkmsely «angUlate and weflexed; clypeopgenal sŭture distinct 
and depressed. Transverse carina on frons moderately elevated, 
weakly arcuate anteriorly.  Dorsal ocular areas approximately 
1.5 times as long as width at posterior edge of canthus (+17 facets 
wide at that point), distance between ocular areas approximately 
seven times their width. Pronotum parallel sided for most of 
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lemgth, as wide as elytra; transverse taiiiesity presei MG anterior 
third; a small depression on each side of midline adjacent to 
anterior margin; lateral posterior marginal area nearly vertical, 
lateral anterior area almost horizontal; surface faintly punctate; 
median longitudinal sulcus feebly present in posterior fourth; 
lateral fovea in form of deep longitudinal sulcus extending over 
half length ef pronotum Bütnot reaching amNemicr OP posicmon 
margin, sulcus faintly crenulate; pronotum distinctly margined 
basally with row of large longitudinal punctures immediately 
anterior to margin. Elytron strongly convex, faintly punctate, 
with slight humeral umbone; striae distinct but shallow, with 
distinct punctures evenly spaced for most of length of each stria; 
posterior fifth of striae one and two deeply furrowed; intervals 
flat, faintly punctate; apices flattened but not produced. 
Mesosternum faintly punctate; meso-metasternal suture medially 
broadly anteriorly arcuate, angulate laterally, almost touching 
anterior margin of mesosternum, as close to margin as to mesocoxal 
cavity; metasternum swollen but not keeled and with median 
posterior depression.  Ventral abdominal segments five and six of 
equal median length and each longer thamseomeits 2, 3, or 
sixth segment narrowed medially.  Pygidium (Fig. 103) moderately 
convex, faintly punctate, twice as wide as long; deep sulcus 
surrounding disc, margin formed being twice as wide apically as 
laterally; sulcus basally straight or slightly arcuate toward apex 
om “each side of midline. Fore tibia With three outer distal teeth 
equidistant from each other, proximal tooth somewhat reduced; 
bases of all teeth occupying less than half of Temgih of outer 
margin; inner margin curved; diswal ema utu large ™decurved 
rounded projection at inner corner, projection as long as tibial 
spur; tibial spur stet, blunt, born décurwed ama recurved. Wirddle 
and hind femora strongly widened medially; posterior margin 
Strongly elevated, with a Wlartuemeq projection “medial, EE ior 
margin of hind trochamter ewen with po terior marcin of femur. 

. Genitalia as in fig. 09. Minor forme  dilferifig inem major Term 
in the following characters: length 8 to 10 mm; clypeal dentition 
reduced, margins of gElia only weakly rerlexed, Carina Gn mois 
reduced to a slight elevation; fore LIUDIK less Groma ame 

Gu Sade. 

FEMALE. Differing. from male im Ihe foOllowimo «characters: 
transverse carina on froms 'StrOncly "elevated; Tore tibia shorter 
and broader; sixth abdominal segment not narrowed medially; 
pygidium wider arid homer. 

MATERTAL EXAMINED. TANAMA, 54 specimens frem: BOCAS DEL 
TORO PROV. - Almirante. CANAL ZONE - Barro Colorado Island: 
Rio Agua Salud. COLON PROV. --S5amta Rita Ridge. “PANAMA 
PROV. — Gerro"Gampafia. QCOLBESTION DATES: Every "mend or the 
year. 

OTHER COUNTRPES, IO specimens trem: COSPA RICA; COLOMBIA, 
ECUADOR 

REMARKS. Uroxys COn on, om the basis of size aleme. camtiet 
be confused with any other species of Uroxys known to occur in 
Panama. 
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Tais nocturnal species nas been reeesded@at light, perching 
on leaf surfaces, in fur of live three-toed sloths, on pellets of 
Dynastor darius (a large Lepidoptera) in rearing cage, and at 
sloth and toad feces. It apparently shares with U. metagorgon 
the unique habit of attaching itself to the fur of living sloths 
which live in lowland moist forests.  Closely related species in 
South America are also associated with sloths. 

On Barro Colorado Island, laboratory experiments suggest 
that gorgon can survive on the feces of a wide variety of 
vertebrates, but in the field specimens are much more restricted 
in their range of fecal utilization.  Sloth feces occurring on the 
ground is normally quite hard and dry, and in the laboratory 
gorgon will starve to death in the presence of this material. 
Freshly produced sloth feces (K5 min.) is normally soft enough 
to allow consumption by dung beetles, and perhaps only consumers 
riding on the sloth can effectively utilize this potential food 
Source: 


2. Uroxys metagorgon n. sp. 
Hees: 100, 101,. 106 


HOEON| PES [alo m mci. 5m Folyira only, 4.0 mm; width 
4.4 mm. Oblong, shiny, reddish black (teneral).  Clypeus (Fig. 
100) bidentate, teeth strongly reflexed, triangular in shape. 
Margin of gena obtusely angulate. Surface of head finely punctate. 
Clypeogenal suture distinct but superficial.  Transverse carina on 
frons moderately elevated, weakly arcuate anteriorly. Dorsal 
ocular areas approximately twice as long as width at posterior 
edge of canthus (£12 facets wide at that point), distance between 
ocular areas approximately 8.5 times their width; frons posteriorly 
with faint wrinkles.  Pronotum parallel sided for most of length, 
wider than elytra; disc with transverse tumosity at anterior third, 
small depression adjacent to anterior margin on each side of 
midline; lateral posterior area nearly vertical, lateral anterior 
area almost horizontal; surface finely punctate; median longitudinal 
sulcus feebly expressed in posterior fourth; lateral fovea in form 
of deep longitudinal sulcus extending over half length of pronotum 
but not reaching anterior or posterior margin; sulcus distinctly 
crenulate with distinct punctures anteriorly; pronotum distinctly 
margined basally with row of large longitudinal punctures immedi- 
ately anterior to margin.  Elytron strongly convex, finely punctate, 
with slight umbone; each stria distinct but shallow, with distinct 
punctures evenly spaeced for most of lemeth; posterior fifth of first 
and second striae furrowed; intervals flat; apices flattened on 
intervals one and two, but not produced.  Mesosternum finely 
punctate; meso-metasternal suture sharply anteriorly arcuate, 
angulate laterally, almost touching anterior margin of mesosternum, 
as close to margin as to mesocoxal cavity; distance between anterior 
margin of mesocoxal cavity and anterior margin of mesosternum 
equal to (in other species 0.5x, except depressifrons and dybasi) 
length of pleurosternal suture posterior to forecoxa; metasternum 
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slightly swollen, with median posterior depression.  Ventral 
abdominal segments 2, 3, 4, and 5 of equal median length, each 
shorter than sixth; sixth segment narrowed medially.  Pygessium 
(Fig. 101) moderately convex, faintly punctate, twice as wide as 
long; sulcus surrounding disc deep, forming margin twice as wide 
apically as basally; sulcus basally straight either side of mid- 
line. Fore tibia with three outer distal teeth equidistant from 
each other, proximal tooth somewhat reduced. anmi ce] LES 
occupying approximately half of outer"maroln of tibia IHE T 
margin evenly curved; distal end with large decurved scalpriform 
projection at inner corner, projection as Deene seer - 
tibial spur stout with rounded apex, outline sinuate. Middle and 
hind femora strongly widened medially; posterior Meblo in elevated; 
hind trochanter projecting laterally. Genitalia as in fig. 106. 

ALLOTYPE. Female, length 7.0 mm, elytra (iul 5-5 mu: 
width 3.8 mm.  Differing from male in the following characters: 
anterior clypeal teeth shorter, broader, and less reflexed; trans- 
verse carina on frons only slightly elevated; pronotum without 
anterior depressions at margin, not as wide as elytra; fore libia 
shorter and broader, sixth abdominal segment not narrowed 
MEeGTAELV . 

TYPE MATERIAL: Holotype, male, Panamo, Canal Zone, mb ko 
Colorado Island, 12.1X.1972, O.P. Young, ligni trap l in kon). 
AMIDEVpe, female, same data as holon pe, except 2a ll s y, 
(Washington). 

PARATYPES: 8 males, 4 females. PANAMA: 2 males, 4 females, 
same data as holotype except 16.XL. Oi LASI 1972. 0 0 CODE 
S3T.VII.T973, 2.X.1973, 1.1974. 3 wales, Gamal Zono) Dasro Colorado 
Island, (1) 18.1.1989, H.S. Dybas, atwN m SS LINDE ODE 
Young, on live three-toed sloth, (1) 8.V.1935, A.E. Emerson, in 
fur of Sloth; 1 male, Colon Prov., Santa n PE 200 mie 16. X5 
1976, A. Thurman, wHitelight. COSTA"KIĜA: moles, Purrialba, 
13=-17.111.1965, S.S. amd W.D. Duckhwomnsb" 

Paratypes are in: Chicago, Washington, Howden, Ratcliffe. 

REMARKS. Uroxys metagorgon is closely related to gorgon, 
but can be distinguished from that species by the combination of 
smaller size, dorsal ocular areas relatively more elongate and 
farther apart, absence of reflexed genal margins, meso-metasternal 
suture sharply angulate medially, Saape or distal projecien, of 
fore tibia, and projecting hind trochanter. Specimens examined 
from Brazil and Ecuador, although similar, show consistent differ- 
ences that seem to indicate specific or subspecific differences. 
Ihey are therefore excluded from the type series. 

This species is nocturnal, occurs primarily in the wet 
season, and has been recorded from licht and from the fur (ok 
live three-toed sloths (see remarks under U. gorgon).  Distribu- 
tion is apparently restricted in Panama to lowland moist forests. 


3. Uroxys depressifrons n. sp. 
Figs. 96, 99, 104, TUS 


HOLOTYPE. Male, lempon 500mm eppes omy, 2.69m; width 
2.2 mm. Oblong, faintly shining, reddish black. Anterior clypeal 
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margin quadridentate, medially strongly emarginate (Figs. 98, 
104); margin reflexed, teeth more abruptly so.  Genal margin 
broadly rounded; clypeogenal suture indistinct. Surface of head 
distinctly punctate. Frontal area (Fig. 104) with two slight trans- 
verse elevations and depression between.  Dorsal ocular areas 
approximately 1.5 times as long as width at posterior edge of 
canthus (9 to 11 facets wide at that point), distance between 
ocular areas approximately four times their width. Pronotum 
moderately convex, without anterior tumosity; two-thirds of lateral 
margin nearly vertical; surface minutely punctate; median longi- 
tudinal sulcus feebly indicated in posterior fourth; lateral fovea 
in form of deep and straight longitudinal sulcus, faintly crenulate, 
extending to both anterior and posterior pronotal margins; pronotum 
distinctly margined posteriorly with row of longitudinal punctures 
immediately anterior to margin.  Elytron moderately convex, faintly 
punctate, with slight humeral umbone; striae depressed, with faint 
punctures evenly spaced, posterior one-fifth of first and second 
striae deeply furrowed, fourth extending farther posteriorly than 
third, eighth terminating before joining second; intervals flat, 
smooth; apices flattened but not produced.  Mesosternum faintly 
punctate; meso-metasternal suture medially sharply arcuate anter- 
iorly, broadly rounded laterally, suture farther from mesocoxal 
margins than from anterior margin of mesosternum; median longi- 
tudinal depression of metasternum distinct on posterior two-thirds. 
Ventral abdominal segments two to five of approximately equal 
median length, segment six narrowed medially and twice as long 
as segment five.  Pygidium (Fig. 99) moderately convex, minutely 
punctate, 1.5 times as wide as long; sulcus surrounding disc 
deeper basally, forming margin of equal width laterally and at 
apex; sulcus basally straight either side of midline. Fore tibia 
stout, with three outer distal teeth equidistant from each other, 
proximal tooth somewhat reduced; all three teeth occupying at 
least two-thirds of outer margin of tibia; inner margin slightly 
curved; distal end with small deflexed pointed projection at inner 
corner, projection half as long as tibial spur; tibial spur elongate, 
tapering to point. Middle and hind femora moderately widened 
medially, posterior margin weakly elevated; posterior margin of 
hind trochanter even with posterior margin of femur.  Genitalia as 
in fio. 105. 

POP r. PFemello, length 4.0%mn; elytrasonly, 2.3 mm; 
width 2.1 mm.  Differing from male in the following characters: 
fore tibia relatively shorter and broader; sixth ventral abdominal 
segment not narrowed medially. 

TYEE MEN ERIADL: Holetype, male, Panama, Chiriqui Prov., 

15 km NW Hato del Volcan, Hartmann sePincas, 1500 m, 20-31.V.1977, 
5. Peck, dung trap (Howden).  Allotype, female, same data as 
holotype except 20-25.V.1977 (Howden). 

PARATYPES: 48 males. 57 females. PANAMA: 10 males, 18 
females, CMirigui Prov., 2 kmW Certo Punta, Baldwin Forest, 30. 
W-O.Wl.1977, 32VI.1977, S: "Peek, H””Howden, human duno traps; 
Amoles. | female, Chisiqmi Provas 2“km EsCerro Punta, 2200 m, 
20N. RVT. 1977, S. Peek, human dune traps; 2 males, 2 females, 
Chimiqui Puew., 2 jem N Sta. Clama, 1300 am, 895]'N, 82946'W. 
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Hartmann's Finca, 30-31.V.1977, H. & A. Howden; 14 males, 15 
females, Chiriqui Prov., 15 km NW Hato del Volcan, Hartmann 's 
Finca, Läpp: om. 1500 4m, 1550 mi, 20=25.VW.1977, 20:60 Wale 7, 925,30; 
31.V.1977, Su Peck, hufian dung traps, ceavrrion trapo; l female, 
Chiriqui Prov., Les bagumes, 4 den" W Hato del Volĉan, 1200 m, 
27.V.1977, H. & A. Howden, human dung traps; 11 males, 12 
females, Chiriqui Prov., Las Lagunas, 5 km SW Hato del Volcan, 
1360 m, 22-26, 27.V.1977, S. Peck, human duno taps, 5. €T. 
Peck, Berlesewof carrion; 1 female, Cocle Prow., El Valle, trail "to 
Las Minas, 2400-2600 ft, 21.11.1959, H.S. Dybas, Bories o! horse 
menure along trail. COSTA RIGA: 7 males, 7 females, Punt., 
Monteverde, 1400 m, 1500 m, 23,27.V.1979, 1.VI.1979, 24-28.11.1980, 
H. & A. Howden, R.S. Anderson, in human dung trap, sitting on 
leaves near trail at night. 

Paratypes are in: Cambridge, Chicago, Ottawa, Washington, 
Howden, Ratcliffe, Riley. 

REMARKS. In body shape and clypeal elevations depressifrons 
is closest to U. gorgon and U. metagorgon, but it can be easily 
separated on the basis of size. Panamanian species of Uroxys of 
similar size do not have clypeal elevations or the elongate 
parallel-sided body shape. 

This nocturnal species occurs in the higher elevations of 
Panama and Costa Rica in areas where the "dry" season is quite 
moist. It has been captured perching on leaf surfaces, at carrion, 
and on horse and human feces. 


4. Uroxys micros Bates 
Figs. 90, 97, 105, 109 110 


Uroxys micros Bates, 1887, p. 43. 

Cotypes, London and Paris. London specimens examined. 

MALE. Length 4 to 4.5 Tm; elytra only, 2-7 mim; wan 2.9 
mm. Oval, shining black.  Clypeus (figs. 90, 109) bidentate, not 
indented immediately laterad of teeth, which are broadly triangu- 
lar and strongly reflexed. Genal margin broadly rounded. 
Clypeogenal suture distinct: clypeal mengin indented where suture 
intersects. Frons weakly convex, without elevations. Dorsal 
ocular areas approximately twice as long as width at posterior 
edge of canthus (seven to nine facets wide at that point), distance 
between ocular areas approximately five times their width. Head 
surface with fine punctures pesteriorly, corse punctures aniter= 
iorly.  Pronotum (Fie. 109) as wide as elytra; datenal edges of 
pronotum extended into prominent angles, strongly sinuate in 
lateral view, posterior third of margin nearly vertical; pronotum 
weakly convex medially, surface finely punctate; median longitudinal 
sulcus present in posterior fourth; lateral fovea in form of shallow, 
non-crenulated longitudinal groove two-thirds as long as length of 
pronotum and extending to posterior margin; pronotum indistinctly 
margined basally with adjacent row of large longitudinal punc- 
tures.  Elytron moderately convex, faintly punctate, with very 
slight humeral umbone; striae distinct but shallow, with distinct 
punctures evenly spaced for most of length of each stria and with 
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posterior fifth of first and second striae slightly furrowed, 
seventh stria extending three-fifths length of elytron; intervals 
flat; apices somewhat flattened but not produced.  Mesosternum 
faintly punctate; meso-metasternal suture medially moderately 
amgulate “anteriorly, weakly angulate laterally, three times farther 
from anterior margin of mesosternum than from mesocoxal cavity; 
metasternum swollen, with faint or obsolete median posterior 
depression; hind coxa with portion of posterior margin in form of 
triangular projection directed posteriorly (usually under femur). 
Ventral abdominal segments two to five of equal length medially 
and each half as long medially as sixth segment; sixth not 
narrowed medially. Pygidium (Fig. 91) strongly convex, faintly 
punctate, 1.5 times as wide as long; sulcus surrounding disc deep 
basally, shallow elsewhere, margin formed being slightly wider 
apically than laterally; sulcus. basally strongly trisinuate, 
separating from disc two lateral rounded expansions, the median 
basal area of disc narrowed. Fore tibia elongate with inner 
Margin sinuate; three outer distal teeth with proximal tooth some- 
what reduced and 1.5 times farther from middle tooth than middle 
tooth is from distal tooth; bases of all teeth occupying approxi- 
mately apical third of outer margin; apical end of tibia with 
small decurved pointed projection at imner corner, less than one- 
fourth length of tibial spur. !ibial spur elowgate, thick, blunt, 
strongly deflexed on distal third, extending to middle of distal 
segment of tarsus. Fore femur strongly constricted distally, 
middle and hind femora slightly widened medially; posterior margin 
of hind trochanter continuous with posterior margin of femur. 
Genitalia. as im fio. 110. 

FEMALE. Differing from malevin the following, characters: 
clypeus transversely rugose, lateral pronotal fovea not extending 
to posterior margin, fore tibia relatively shorter and broader, 
middle coxa without posterior projection, sixth ventral abdominal 
segment longest medially, and pygidium 2.5 times as wide as long. 

MATERIAL EXAMINED. PANAMA, 88 specimens from: CANAL 
ZONE - Barro Colorado Island; Fort Kobbe; Frijoles; Pipeline Road; 
Skunk Holle. GOLON: PROV. ='Portebello. GOLEECTION DATES: 
Every month of the year except August. 

OTHER COUNTRIES, 10 specimens from: COSTA RICA, GUATEMALA. 

REMARKS. There are six species of Uroxys in Panama that 
are 5.„O mm er less in body lenges oval in shape, lack elevations 
on the frons, and that form a separate group from the preceding 
three species. Because micros is the only previously described 
species in this group, the assemblage is referred to as the micros- 
complex. Males of micros are distinguished from other species of 
the complex bysthe presenceko: amNprojectionson the posterior margin 
of the metacoxa. Both males and females of micros have the most 
strongly sinuate pygidial sulcus basally of any member of the 
complex, the sinuation producing a narrowed median basal portion 
of the pygidial disc. 

This neeturmal «species has been eaptured at light, from 
forest floor bead iter, perching on leaf surfaces, xt peecary 
carrion, andon hewler monkey, human, tapir, amd toad feces. 
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D. Umoxysuamicsoculamis:n.: sp 
Figs. 192; 79997112 mu 


HOLOTYPE. Male, length 3.7 mm; elytra only, 2.2 mm; width 
2.5 mm. Oval, shining black. “Clypems (BIS. 2) 'biden ten ROL 
indented immediately laterad to narrowly triangular, strongly 
reflexed teeth. Head surface with fine punctures posteriorly, 
coarse punctures anteriorly, and with slight rugosity along 
lateral and anterior edges.  Clypeogenal suture present but 
indistinct; genal margin weakly angulate immediately posterior 
to intersection of suture. Frons weakly convex, without elevations. 
Dorsal ocular areas approximately three times as long as width at 
posterior edge of canthus (three to five facets wide at that point), 
distance between ocular areas approximately eight times their 
width. Pronotum slightly narrower than elytra; lateral edges of 
pronotum produced into prominent angles, strongly sinuate in 
lateral view, posterior third of margin nearly vertical; pronotum 
weakly convex medially, surface finely punctate; median longitu- 
dinal sulcus present in posterior fourth; lateral fovea in form of 
shallow, non-crenulated, longitudinal groove two-thirds as long as 
pronotum and extending to posterior margin; pronotum indistinctly 
margined basally with adjacent row of large, longitudinal punc- 
tures. Elytron moderately convex, faintly punctate, with very 
slight humeral umbone; striae distinct but shallow, with distinct 
punctures evenly spaced for most of length of each stria; posterior 
fifth of first and second striae sliently furrowEd seventh "Sula 
extending three-fifths length of elytron; intervals flat; apex some- 
what flattened but not produced.  Mesosternum ‘feebly punctate; 
meso-metasternal suture medially moderately angulate anteriorly, 
weakly angulate laterally, three times farther from anterior margin 
of mesosternum than from mesocoxal cavity; metasternum swollen, 
with very slight median posterior depression; hind coxa without 
posterior projection. Ventral abdominal segments two to five of 
equal length medially and each segment half as long medially as 
sixth; sixth not narrowed medially.  Pygidium (Fig. 93) strongly 
convex, faintly.punctate, 1.5 times as wide as long; sulcus 
surrounding disc deep basally, shallow elsewhere, forming margin 
slightly wider apically than laterally; sulcus basally trisinuate, 
delimiting two lateral rounded expansions, the resultant three 
curves of basal sulcus of equal magnitude. Fore tibia elongate 
with inner margin sinuate; three outer distal teeth equidistant 
from each other, proximal tooth somewhat reduced; all three teeth 
occupying approximately one-third of outer margin; distal end 
with small deflexed pointed projection at inner corner, projection 
less than one-fourth length of tibial spur.  Tibial spur elongate, 
thick, blunt, strongly decurved on distal third, extending to 
middle of distal segment of tarsus. Fore femur strongly constricted 
distally, middle and hind femora slightly widened medially; 
posterior margin of hind trochanter continuous with posterior 
margin of femur. - Gemitalia as in figs. WE, LES. 

ALLOTYPE. Female, length 3.6 mm; elytra only, 2.2 mm; 
width 2.4 mm.  Differing from the holotype in the following 
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characters: clypeus transversely waloose, eclypeal margin indented 
immediately lateral tewteeth, More tibia relatively shorter and 
broader, fore tibial spur thinner, sixth ventral abdominal segment 
longest medially, and pygidium twice as wide as long. 

TFPPESMATERBIL: Holotype. Wale, L am ma, Colon Prov., Santa 
Rita Ridge, 300 m, 10-11.VI.1977, H. & A. Howden (Howden). 
Allotype, female, Panama, Canal Zone, 5 mi NW Gamboa, 7.1V.1970, 
M.A.R.U., luoht trap. (Waeshiüncston). 

PARATYPES: 70 males, 67 females. PANAMA: 4 males, 4 
females, Canal Zone, Barro Colorado Island, 20-23.V.1964, 31.V. 
1990. WDT So Duckworth, H AX. Hospenheigde: 1 male, Canal 
Zone, lee, Stockwell, manure trap: 1 
female. Camal Zone, Cerro Campana, 19.1X%.1954, O.L. Cartwright; 
1 female, Canal Zone, Cristobal, 5.X.1965, Navy collection, light 
tram: l male, Gamal Zone, Fort Clan. 22.1X.1952; 3 males, 
Canal Zone, Ft. Gulick, 13.X.1953, 2 males, 4 females, Canal Zone, 
Bort Mobbe, 14.VION9V6, 22.VI.1985, ETG. Riley, blacklight trap; 

1 female, Canal Zone, 4 mi. WJ Gatun, 6.V.1973, H.P. Stockwell; 

22 males, 29 females, Canal Zone, Skunk Hollow, 7.VII.1975, 13. 
VARTOS 18-21 N 1946. Bec. Ratcliffe: l female, Canal Zone, 
Pacific area, VIII.1965, Navy collection, light trap; 19 males, 9 
females, Cocle Prov., El Valle, trail to Las Minas, 2400-2600 ft., 
20.11.1959. H.S. Dybas, in dumo; 2 males, 3 females, Cocle Prov., 
El Valle, 2200 ft., 23.11.1959, H.S. Dybas, Berlese, horse manure 
on trail; 12 males, / females, Cocle Prov., El Valle, along 
tribuna Of bio Anion, 2/90 it. geo. Dumas, in horse manure; 1 
female, Panama Prov., Cermeno, 11.1X.1952; 1 male, 1 female, 
Panama Prov., Chagres Bridge nr. Madden Dam, 8.X.1952; 1 male, 
Panama Prov., Molinga Swamp (= Mojinga Swamp?); 15.VII.1952; 3 
females, Panama Prov., Potera, 11.1X.1952; 1 male, 1 female, 
Panama (Prov. NIO Sal ces Meare Vila Real, 12.1V.1952; 1 female, 
Panama Prov., Tocumen, 25.X.1952. 

Paratypes are in: Chicago, Ottawa, Washington, Howden, 
Rateliffe, busy. 

REMARKS. Males and females of microcularis can be separated 
from other members of the micros complex in Panama by the 
combination of the small dorsal ocular areas, three times as long 
as wide, sep ar ío py tnelanco, selative distance of'eight times 
their width. 

This nocturnal species is usually collected in the wet 
season and has been taken at light, and on horse, human, and 
tapir feces. TIE Is ssemimely disiribu(ted throughout the moist 
forests of Panama. 


6. Uroxys platypyga n. sp. 
Bios. "64, 75, 107 


HOLOTYPE. Male, length 4.7 mm; elytra only, 2.8 mm; width 
3.0 mm. Oval, shining black.  Clypeus (Fig. 84) bidentate, 
faintly indented immediately laterad of broadly triangular and 
weakly rellexed teeth. H ul sugiace with fine punctures. poster- 
lomly, coarse" punc Ures qHSEPRIOBLy. CMpeogenal suture distinct; 
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genal margin rounded and weakly angulate immediately posterior 
to intersection of Suture. Frons feebly Conve, without elevations. 
Dorsal ocular areas approximately as long ae width at postemior 
edge of canthus (19 to 21 facets wide at that point), distance 
between ocular areas approximately twice thes width. -Pronotum 
slightly narrower than elytra; lateral edges of pronotum produced 
into. prominent angles, strongly sinuate in lateral View, posterior 
third of margin nearly vertical; pronotum weakly convex medially, 
surface finely punctate; median loengitudimel «sulcus evident im 
posterior fourth; lateral fovea in form of Shallow;, neonccnenucee 
longitudinal groove two-thirds length of pronotum; groove Getending 
nearly to posterior mevrgin, anterior portion of groevesterminetino 
fear several large punctures; pronotum distinctly Targinca, basally 
and with adjacent row of large longitudinally punctures:  BPiybron 
moderately convex, faintly punctate, mh clighiwumbewe: utile 
distinct but shallow, with distinct punctures evenly spaced for 
most of each stria, seventh striarextending tlimee=fifths of length 
of elytron; intervals flat, apices flattened, not produced.  Meso- 
sternum faintly punctate: meso-metasternal suture medially narrowly 
arcuate anterierly, rounded laterally; sebure thmsee vues farther 
from «anterior margin of mesosternum “than from mesecomal cavity; 
metasternum swollen, with median posterior groove absent; hand 
coxa without posterior projection.  Ventral abdominal segments two 
to five of equal length medially, -sisesth «seoment ee lese as 3y 4, 
and 5 combined and longer medially than laterally.  Pygidium 
(Fig. 85) flat medially, faintly punctate, twice as wide as long; 
sulcus surrounding disc deep basally, shallow elsewhere; sulcus 
basally trisinuate, separating from disc two lateral expansions; 
pesultant median basal area of disc malerewed. Fore tibia elongate 
with inner margin sinuate; outer margin with three teeth, basal 
tooth slightly reduced and 1.5 times famhen from midale Geen 
than middle tooth is from apical one; all three teeth occupying 
approximately one-third of outer margin; distal end with small 
projection at inmer cemrmer, projection lees, than one=fourth length 
of tibial spur; tibial spmur-elemgse,. trie Plunt,„“Siteng by 
deflexed in distal third, extending as far as base of distal seg- 
ment of tarsus. Fore femur “strongly constricted distally, middie 
and hind femora slightly widened medially; posterior margin of 
hind trochanter continuous with posterior margin of femur. 
Genitalia as~im fig "OVE 

ALLOTYPE. Bemtle, length dl mmm: elytrasenly, 2.3 mm; 
width 2.7 mm. Differing from male -ihnuthe following characters: 
clypeus transversely rugose, fore tibia relatively short and broad, 
fore tibial spur thinner; sixth ventral abdominal segment as long 
medially as segments two to five combined; pygidium three times 
as wide as long and strongly convex. 

TYPE MATERIAL: Holotype, male, Panama, Canal Zome, Barro 
Colorado lslamd, 16.1.1975, O.P. Youmg, tapir feces trap 


(Washington).  Allotype, female, Panama, Canal Zone, Barro 
Colepado island, 13.N.19]4, O.P. Voume, human feces trap 
(Washington). 


PARATYPES: 14 males, 24 females. PANAMA: 11 males, 17 
females, Canal Zone, Barro Colorado Island, 31.V11.1938, VII.1941, 
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IX.19/1, EE EE IZIS. T7 NO I, 1959... We 1970, 
6. INVISTO, 10. IN IS70, OSTI IO, jo pip m ASDREFIO 7A 16.4. 
1975, 16=17.111.1975, 1516, 1/.I[X19/5, RUT uen, deaf debris, 

J. Zetek; Benlese:funmekl, O.P. Young, tapir, human feces, rat 
earrion, H.S. Dybas, Rh. Pose, BSNSNUES) smshelde, E.C. “Walliams: 
1 male, Canal Zone, Fort Kobbe, 24.VI.1976, -E.G. Riley; 3 females, 
Canal Zone, Madden "Busest, milieu. 5, “OSI. 1971 6.1L.1972, H.P. 
Stockwell, manure trap; 1 male, 3 females, Canal Zone, 5 mi. NW 
Gamboa, SOL TT. 1970 7 IV 1970, ph n np ul eht trap; l malte»; 1 
female, Panama Prov., Aguacate, 300 m, 18.VI.1970, B. Chaniotis, 
at liont d | 

Paratypes are in: Chicago, Ottawa, Washington, Howden, 
Rateliffe, Riley. 

REMARKS. Other members of the micros complex in Panama 
possess, in both sexes, a strongly convex pygidium. The males 
of platypyga, however, have the pygidium flat medially, and the 
aedeagus is unique within the complex with very short, truncate 
parameres. The female has the largest sixth abdominal segment 
of any member of the micros complex, the segment being as long 
medially as segments two to five combined.’ Other species have 
the sixth segment no longer medially than segments four and five 
combined. 

The species is active at night in both the wet and dry 
seasons and has been collected at light, under leaf debris, at rat 
and unkmown carrion, ana on human Md tapir feces. The distri- 
bution of platypyga in Panama is restricted to moist lowland 
forests. 


7. Uroxys Macrocularis n. sp. 


Figs. 86, 87, 114 


HOLOTYPE. Male, lengik 3-4 ma; elytra "only, 270mm; width 
2.4 mm. Oval, shining red (teneral).  Clypeus (Fig. 86) with 
three indentations, median one most pronounced, indentations 
delimiting pair of reflexed, broadly triangular teeth; margin 
lateral to outer indentation straight and reflexed. Surface of 
head with fine punctures posteriorly, coarse punctures anteriorly, 
with slight wusosiby "along lateral and anterior edgess» -Clypeogenal 
suture distinct; genal margin angulate immediately posterior to 
intersection of suture. Frons weakly convex, without elevations. 
Dorsal ocular areas approximately as long as width at posterior 
edge of canthus (14 to 16 facets wide at that point), distance 
between ocular areas approximately twice their width. Pronotum 
slightly narrower than elytra; lateral edge of pronotum produced 
into prominent angle, strongly sinuate in lateral view; posterior 
thitdeef margin early vemstical: pronetum weakly convex medially, 
surface finely punctate; median longitudinal sulcus absent; 
lateral fovea in form of shallow, non-crenulated longitudinal 
groove two-thirds length of pronotum and extending to posterior 
margin; pronotum indistinctly margined basally, with adjacent row 
of large longitudinal pimetures. Elytron mederately convex, 
faintly punctate, with small humeral umbone; striae distinct but 
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shallow, with distinct punctures evenly spaced for most of length 
of each stria; posterior fifth of first and seconde sifiae slieimily 
furrowed, seventh extending three-fifths length of elytra; intervals 
flat; apices flattened, slightly produced at end of fifth stria. 
Mesosternum faintly punctate; meso-metasternal suture medially 
moderately angulate anteriorly, weakly angulate laterally; three 
times farther from anterior margin of mesosternum than it is from 
mesocoxal cavity; metasternum swollen, with very slight median 
posterior depression; hind coxa without posterior projecŭlon. 
Ventral abdominal segments two to six of equal length medially; 
sixth of equal lemgth=throughout. «“Pygidium "Paĝ. 97) siveouoly 
convex, faintly punctate, twice as wide as long; sulcus surround- 
ing disc deep basally, shallow elsewhere, margin formed wider 
apically than laterally; sulcus basally trisinuate, separating from 
disc two feeble lateral expansions; three curves of the basal 
sulcus of equal magnitude. Fore tibia elongate with inner margin 
sinuate; outer margin with thege equidistant erla third; 
basal tooth somewhat reduced; distal end of tibia with small 
deflexed pointed projection at inner apex, projection less than one- 
eighth as long as tibial spur.  Tibial spur elongate, thick, 
blunt, strongly curved in distal third, extending as far as base 
of apical tarsal segment. Fore femur narrowed distally, middle 
and hind femora slightly widened medially; posterior margin of 
hind trochanter continuous with posterior margin of femur. 
Gemidadiba assin fie. li4. 

ALLOTYPE. Female, length 3.4 mmy elytra only, 220 mim; with 
2.4 mm.  Differing from male in the following characters: clypeus 
transversely rugose, fore tibia relatively short and broad, fore 
tibial spur thinner, sixth ventral abdominal segment longest 
medially and twice as long as fifth segment. 

TYPE MATERIAL: Holotype, male, Panama, Canal Zone, Gamboa, 
28.1V.1975, O.P. Young, tapir feces trap (Washington).  Allotype, 
female, Panama, Canal Zone, 5 mi. NW Gamboa, 13.1V.1970, M.A.R.U., 
light trap (Washington). 

PARATYPES: 6 males, 3 females. PANAMA: 1 female, Canal 
Zone, Barro Colorado Island, X-XI.1941, Zetek; 6 males, 2 females, 
Canal Zome, 5 mi. NW.Gamiboa, 29.LbLL.1990, 2058011970. M8,1V 2975. 
M.AwR.U., O.P. Young, Wight irap; "tapir feees Wawasqa 

Paratypes are in: Washington, Howden. 

REMARKS. Males of macrocularis can be distinguished from 
males of other members of the micros complex in Panama by the 
three indentations of the anterior clypeal margin. The median 
indentation is most pronounced, but the lateral indentations are 
also distinct. The entire clypeal margin is strongly reflexed. 
These characteristics are found in females of several species but 
not in other males. Females of macrocularis appear to be most 
closely related to bidentis which is similar in the pygidium, sixth 
ventral abdominal segment, and dorsal ocular areas. Females of 
macrocularis may be distinguished by the three indentations of the 
clypeal margin. The anterior clypeal margin of bidentis is only 
medially indented and the teeth are only feebly reflexed. 

Uroxys macrocularis is active at night in both the wet and 
dry seasons. It has been collected only in the moist forest areas 
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of the Canal Zone where it has been taken at light and on tapir 
feces: 


8. Uroxys bidentis n. sp. 
Rigs. 88, 69,111 


HOO PEs Male, length 3.7 “mm; elytra only m 273 mm; width 
2.8 mm. “Oval, shining back. Clypets (Bigo 96) bidentate, teeth 
narrowly triangular and weakly reflexed. Surface of head with 
fine punctures posteriorly, coarse punctures anteriorly, without 
rugosity.  Clypeogenal suture distinct; genal margin weakly 
angulate immediately posterior to intersection of suture, otherwise 
rounded. Frons weakly convex, without elevations.  Dorsal ocular 
areas approximately as long as width at posterior edge of canthus 
(14 to 16 facets wide at that point), distance between ocular areas 
approximately twice their width. Pronotum slightly narrower than 
elytra; lateral edges of pronotum produced into prominent angles, 
strongly sinuate in lateral view, posterior third of margin nearly 
vertical; pronotum weakly convex medially, surface finely punctate; 
median longitudinal sulcus evident in posterior fourth; lateral 
fovea in form of shallow, non-crenulated longitudinal groove two- 
thirds the length of pronotum and extending to posterior margin; 
pronotum indistinctly margined basally with adjacent row of large 
longitudinal punctures.  Elytron moderately convex, finely punctate; 
humeral umbone small; striae distinct but shallow, with indistinct 
punctures evenly spaced for most of length, posterior tenth of 
first and second striae slightly furrowed, seventh stria extending 
three-fifths of length' of elytron; intervals flat, apices slightly 
flattened but not produced.  Mesosternum faintly punctate; meso- 
metasternal suture medially narrowly arcuate anteriorly, rounded 
laterally, three times farther from anterior margin of mesosternum 
than from mesocoxal cavity; metasternum swollen, with very slight 
median posterior groove; hind coxa without posterior projection. 
Ventral abdominal segments two to five each of equal median 
length and each 1.5 times shorter medially than sixth; sixth seg- 
ment of uniform width.  Pygidium (Fig. 89) strongly convex, 
faintly punctate, twice as wide as long; sulcus surrounding disc 
deep basally, shallow elsewhere; margin formed slightly wider 
apically than laterally; sulcus basally trisinuate, separating 
from disc two lateral expansions; the three curves of basal portion 
of sulcus of equal magnitude. Fore tibia elongate with inner 
margin sinuate; outer margin with three teeth in apical third, 
basal tooth reduced to small projection and 1.5 times farther from 
middle tooth than middle tooth is from apical tooth; tibial apex 
wiih wenryesmall ledeeurved projection” at innerecorner, projection 
less than one-eighth length of tibial spur.  Tibial spur elongate, 
thick, blunt, strongly decurved on distal third, extending to base 
of distal segment of tarsus. Fore femur strongly constricted 
distally, middle and hind femora slightly widened medially; 
posterior margin of hind trochanter continuous with posterior 
mangin of “femur. =Genitalia„ras: jm fig. ILL. 
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ALLOTYPE. Female, length 3.3 mm: elyë&ar only, 129 gam 
width 2.1 mm.  Differing from male in the following characters: 
clypeus transversely rugose; fore tibia relatively short and broad, 
with proximal tooth reduced by half; fore tibial spur thinner; 
sixth ventral abdominal segment longest medially and twice as 
long as fifth segment. 

TYPE MATERIAL: Holotype, male,«Pamnamas, Chürigei Prem, 2 
km W Cerro Punta, Baldwin Forest, 3.V101977, “i Tewani e cup 
traps (Howden).. Allotype, female, same data as holotype (Howden). 

PARATYPES: 46 males, 22 females. PANAMA: 18 males, 8 
females, Chiriqui Prov., Las Lagumas, 4 km WHate del Volcan, 
1200. m, 1860 m, 27.V.1977, 1.1.1997, 59691301997 a8R ë 300", Tek 
A. Howden, 4 human dung traps-3 day run, dung traps, evening 
sweepings; 6 males, 6 females, Las Lagunas, 5 km SW Hato del 
Volean, 1360°my 22:V.1977,-5. 8 Pe Pech, lge, biter, 
males, 1 female, Chiriqui Prov., 2 km W Stas Clata, HaZMitanm's 
Finca, 1300 m, 30-31.V.1977, H. & ñ. Howden, human dung siaps; 
1 male, 2 females, Chiriqui Prow., Hartmanis Pinca, 30.V.1977, 
25.V.1977, S. SL Peck, litter, under bark, sdumomtiaipesnOrimales , 
4 females, Chiriqui Prov., 2 km W Cerro Punta, Baldwin Forest, 
3.VI.1977, H. Howden, humanedung taps; l male, Ghitikui Poms, 
Cerro: Punta, 1500 m, 23.V.1977, H. Howden) human Gumo, maps; 

2 males, 1 female, Chiriqui Prov. 2 dem W Gerro Punta, 1999 m, 
22,27,29.V.1977, H. Howden, human dung traps; 4 males, Chiriqui 
Bos. 2.5 km We Cerro Punta, 1720 m 282X101.1945, WB. Sikekvwell, 
manure trap; 1 male, Chiriqui Prov., W Finem Palo Samto;, near 
Nueva California, 4900 ft... "6. 11121959, Berleser = floor litter in 
ramine. 

Paratypes are in: Chicago, Ottawa, Washington, Howden. 

REMARKS. Male members of the micros complex in Panama all 
have the proximal tooth on the outer distal margin of the fore 
tibia reduced to some degree. However, bidentis is the only 
species in which the males have the basal tooth of the fore tibia 
reduced by more than half, to the extent that most of the paratypes 
seemingly lack the basal tooth. See remarks under macrocularis 
for differentiation of females. 

Uroxys bidentis is nocturnal, occurs in both wet and dry 
seasons, and has been found perching on leaf surfaces, under 
bark, in forest floor litter, and on human feces. It is seemingly 
restricted. to the higher elevatiens (91000 om) cin ChiniquisProwince. 


9. Uroxys matumensis n. Sp. 


Figs. 94, 95 


HOLOTYPE. Male, length 5.0 mm; elytra only» 3.2 mm; width 
3.4 mm. Oval, shining red (teneral). Clypeus (Fig. 94) bidentate, 
teeth broadly triangular and strongly reflexed. Head surface 
smooth on vertex; laterally and anteriorly with very fine punc- 
tures. Clypeogenal suture distinct; clypeal margin angulate 
immediately posterior to intersection of suture, margin of gena 
rounded. Frons weakly convex, without elevations.  Dorsal ocular 
areas approximately twice as long as width at posterior edge of 
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canthus (8 to 10 facets wide at that point), distance between 
ocular areas approximately five times their width. Pronotum 
slightly narrower than elytra; lateral edges of pronotum produced 
into pfomiment angles, strongly simuate ingleiteral view,- posterior 
half of margin vertical; pronotum weakly convex medially; surface 
with scattered, fine punctures; median longitudinal sulcus evident 
inpostestor third: latveraleicoveamin form of shallow, smooth longi- 
tudinal groove one-third length of pronotum and not extending to 
either anterior "er posterior margin; pronotum margined basally, 
with adjacent row of large longitudinal punctures. -Elytron 
moderately convex, faintly punctate, humeral umbone small; striae 
distinct but shallow, with distinct punctures evenly spaced for 
most of length, seventh stria extending two-fifths of length of 
elytron, posterior fifth of first and second striae~slightly -furrowed; 
intervals flat, apices slightly flattened but not produced.  Meso- 
sternum faintly punctate; meso-metasternal suture medially narrowly 
arcuate anteriorly, weakly angulate laterally; suture three times 
farther from anterior margin of mesosternum than from mesocoxal 
cavity; metasternum swollen, with slight median posterior depres- 
sion; hind coxa without posterior projection. Ventral abdominal 
segments two to"TIve Gi equal lénotn medrally and each half as 
long as sixth; sixth slightly longer medially than laterally. 
Pygidium (Fig. 95) strongly convex, faintly punctate, twice as 
wide as long; sulcus surrounding disc deep basally, shallow else- 
where; margin formed of same width apically and laterally; sulcus 
basally slightly arcuate toward apex on each side of midline. 
Fore tibia elongate with inner margin sinuate; outer margin with 
three teeth in apical two-fifths, teeth approximately equidistant 
from each other, basal tooth somewhat reduced; apical end of fore 
tibia with short, wide, blunt deflexed projection at inner corner 
less than one-fourth length of tibial Spur. Tibial Spur short, 
spatulate, obliquely truncated, extending to fourth tarsal segment. 
Fore femur narrowed distally, middle and hind femora slightly 
widened medially; posterior margin of hind trochanter continuous 
with posterior margin of femur. Genitalia collapsed (teneral). 

FEMALE. Unknown. 

TYPEMESPERINE: Holotype, male, Panama, Canal, Zone, Barro 
Colorado Islandile T.1975, O.P. Young, tapir feces trap 
(Washington). 

REMARKS. The male of gatunensis is unique among members 
of the micros complex in Panama due to the presence of a spatu- 
late, obliquely truncated fore tibial spur; in all other species 
both males and females possess elongate, tubular, distally 
demlesea sms. 

IRIS sp e os is named for Gatun Lake, the body of water 
surrounding Barro Colorado Island, Panama. 


10. Uroxys dybasi n. sp. 
os 969097, PP 116, 117 


HOKONMPE. dee, lomobswovONmSEm;-velytra-only, 385 mm; width 
3.5 mm. Elongate oval, shining reddish black.  Clypeus (Figs. 
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96, 115) bidentate, slightly indented immediately laterad of teeth; 
teeth broadly triangular and strongly neflexed. Head) surface 
with slight anterior transverse" rugosily,.advstinet small! uade Eege 
throughout.  Clypeogenal suture distinct; clypaal margin distinctly 
indented at intersection of suture; genal margins broddly memmded: 
Frons weakly convex, with very slight, broad indentations. 
Dorsal ocular areas approximately twice as long as width at 
posterior edge of canthus (12 to 14 facets wide at that point), 
distance between ocular areas.approximately five times their width. 
Pronotum (Fig. 115) at median angulation as wide as elytra; 
lateral edges of pronotum produced imto premisent duel. 
strongly sinuate in lateral view, posterior two-thirds of margin 
nearly vertical; pronotum weakly convex medially; surface densely 
covered with fine, deep punctures; median lomgitudimnal sulcus 
feebly indicated in posterior third; lateral fovea in form of 
crenulated longitudinal deep groove three-fourths length of prono- 
tum met extending, to either anterior or posterior NINN, WIL 
cluster of coarse punctures in posterior third; pronotum margined 
basally, with adjacent row of large longitudinal punctures. 
Elytron moderately convex, faintly punctate, humeral umbone small; 
striae distinct but shallow, with distinct punctures evenly spaced 
for most of length of each stria, seventh stria extending three- 
fifths length of elytron; posterior tenth of first stria furrowed; 
intervals flat, apices slightly flattened and constricted, not 
produced.  Mesosternum faintly punctate; meso-metasternal suture 
medially moderately angulate anteriorly, moderately angulate 
laterally, three times farther from anterior margin of mesosternum 
than from mesocoxal cavity; distance between anterior margin of 
mesocoxal cavity and anterior margin of mesosternum similar to 
distance between pleurosternal suture posterior to fore coxa; 
metasternum swollen, with distinct median posterior depression; 
hind coxa without posterior projection.  Ventral abdominal segments 
two to five of equal length medially, each only slightly shorter 
medially than sixth; sixth slightly longer laterally than medially. 
Pygidium (Fig. 97) strongly convex, faintly punctate, twice as 
wide as long; sulcus surrounding disc deep basally, shallow 
elsewhere; margin formed of same width apically and laterally; 
sulcus basally very slightly arcuate toward apex on each side of 
midline. Fore tibia elongate with inner margin broadly curved; 
outer margin with three teeth in apical third, teeth approximately 
equidistant, basal tooth somewhat reduced and more broadly tri- 
angular; apex of fore tibia with short, narrow, rounded, deflexed 
projection at inner corner, projection seppromimately half length of 
tibial spur. Tibial spur elongate, straight, pointed, extending to 
fourth tarsal segment. Fore femur gradually tapering distally, 
hind femur with slight median ventral posterior swelling; posterior 
margin of hind trochanter continuous with posterior margin of femur. 
Genitalia vas im figs» 116, 117. 

FEMALE, Ünknewrn. 

TYPE MATERIAL: “Holotype, male, Banama, Camp Ghagres, 
26-27.X41967, T. Taylor (Chicago). 

PARATYPE: 1 male. COSTA RICA: Punt., Monteverde, 1500 m, 
aj .V.19/9, H. "Si “Ae Howden,' im carrion trape (Howden). 
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REMARKS. This species is most closely related in Panama to 
gatunensis from which it can be separated by the combination of 
indented lateral clypeal margin, shaft-like fore tibial spur, 
'angulate meso-metasternal suture, and very broad basal fore 
tibial tooth. 

This species is named for Henry Dybas in appreciation of 
his. many contributions to our studies. 


Ateuchus Weber 


Ateuchus Weber, 1801, p. 10; Chapin, 1946, p. 79. 

Type-species: Ateuchus histeroides Weber, by monotypy. 

Choeridium Serville, 1828, p. 356; Bates, 1887, p. 44; Balthasar, 
kod, pe 44; Chapin 1940,ep. 79. 

Size small to moderate (4 to 11 mm in Panama); oval (Fig. 
118), strongly convex. Head with clypeus feebly to distinctly bi- 
demie ws irons and vem lacking hosas, distinct tubercles or 
Carinae. Pronotum relatively @venly convex, lacking, posterior 
marginal bead; lacking punctures or indented line before or 
penima lareral fovea. Sceurellum absent.  Elytron with eight 
Siriq Pere coxa trap verse, mot conical. Middle coxae widely 
separated, immer margins parallel. „Fore tibia with three or four 
teeth on outer margin, the margin basally lacking distinct serra- 
tions. Males of most species with fore tibial spur expanded. 
Pind tibia, kackino) iEgnusverse cxiulmae on ouier surface; hind tibia 
strongly expanded in apical half. 

Of the various genera treated in this work, the names used 
tor the Pamama species of Ateuchus are the least certain. In his 
key to the genus, Balthasar (1939d) discussed a number of problems 
encountered in his study that indicates that a thorough revision 
isameea q. 


Mey to species of Ateuchus 


P: Elyüral.sbriee moderately impressed, at least the 
| Mower four eigene. oi each selytron moderately 
to" stromely "imrpressed rear apex; «clytra usually 
dark “brown or blaek, lacking distinct green or 
 gehder" must. . DOM EV o . 2 
Elyiral strike feebly impressed, ‘only slightly more 
impressed near apices; elytra usually with dis- 


tinct green or golden cast. . .2. aeneomicans (Har.) 
2 Size moderate, usually 6 mm or more; elytral 
imrenwals dull, opaque” . . . . 1. candezei (Har.) 


Size small, usually under 5.5 mm; elytral inter- 
walsoshinipe, «polished . .3. gumwemŭalensis (Bates) 
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1. Ateuchus candezei (Harold) 
Figs. 118, 119 


Choeridium candezei Harold, 1868, p. 82. 

Type or cotype, Paris. Not seen. | 

Length 5.9 to 7.1 mm.  Dorsally very dark brown to black; 
head and pronotum shining, frequently with cupreous cast, elytra 
dull, opaque.  Clypeal margin anteriorly broadly (male) to moder- 
ately (female) V-shaped, tooth on each side rounded to acute, at 
least slightly more prominent than margin laterally; margin 
laterally arcuate; clypeal disc (Fig. 119) finely punctate, punc- 
tures larger and more numerous near margins. Frons and vertex 
feebly tumid, smooth to very finely punctate; eye dorsally relatively 
narrow, about seven facets wide in basal half.  Pronotum minutely 
punctate or impunctate laterally, impunctate medially.  Elytral 
striae (Fig. 118) distinctly impressed and with widely separated 
small punctures; intervals feebly convex, surface smooth, finely 
granular, giving dull appearance.  Pygidium with indented groove 
just anterior to basal marginal bead, surface at least in basal 
half,.dull. Fore tibia with three teeth on outer margin; fore 
tibial spur of males expanded into a slightly irregular, transverse 
oval shape; female spur slender, slightly bent near acute apex. 

MATERIAL EXAMINED. PANAMA, 119 specimens from: BOCAS DEL 
TORO PROV. - Almirante. CANAL ZONE - Barro Colorado Island; 
Black Tank Rd.; Cabima; Gatun (4 mi. W); Madden Forest; Mojinga 
Swamp; Paraiso; Pipeline Road; Skunk Hollow. COLLECTION DATES: 
Every month of the year. 

OTHER COUNTRIES, 7 specimens from: TRINIDAD (same or very 
close species). 

REMARKS. The opaque or dull elytra will usually distinguish 
the species from others occurring in Paname. 

This species has been recorded from light traps, forest 
floor leaf litter, fermented palm fruits, and polypore fungi; zard, 
rat, and opossum carrion; and from coati, howler monkey, human, 
spider monkey, tapir, dnd tad feces. 

On Barro Colorado Island, A. candezei is active nocturnally, 
particularly during the period of 2200 to 0600 hours. It is most 
abundant in the wet season, when it is equally common on both 
carrion and dung; in the dry season it is found only on fecal 
material. 

Distribution is seemingly restricted to lowland moist forests. 


2. Ateuchus aeneomicans (Harold) 
Fig. ZO 


Choeridium aeneomicans Harold, 1868, p. 89. 

Type or cotype, Paris. Not seen. 

Length 4.5 to 5.6 mm.  Dorsally shining, dark green to dark 
brown or black with strong green or golden cast. Clypeal margin 
anteriorly shallowly, broadly emarginate, tooth on each side 
feebly developed to obsolete; margin lateral to each tooth evenly 
, arcuate; clypeal disc (Fig. 120) with closely spaced small to 
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moderate sized punctures. Frons and vertex feebly tumid, minutely 
punctate; eye dorsally narrow.  Pronotum largely impunctate, 
smooth and shining, scattered minute punsctuses present laterally. 
Elytral striae feebly impressed, punctures ingstriae small to 
obsolete; intervals mostly smooth and shining, sometimes minutely 
punctate. Pygidium shining, with scattered minute punctures. 

Fore tibia with three teeth on outer margin; fore tibial spur of 
males broad, parallel sided, apical edge asymmetrically emarginate; 
fore tibial spur of female slender, parallel sided to slightly 
expanded, trumcate apex. 

MATERIAL EXAMINED. PANAMA, 42 specimens from: CANAL 
ZONE - Barro Colorado Island; Gamboa; Rio Ciricito. CHIRIQUI 
PROV. - Bugaba; Volcan de Chiriqui. COCLE PROV. - El Valle. 
COLON PROV. - Portobelo. PANAMA PROV. - Cerro Campana. 
COEEECILON Jama y Febuuacy, March, June, October, 
November, December. 

ONMER COUNTRIES, Nome. 

REMARKS. The scarcely impressed elytral striae and the 
similarly colored green or golden pronotum and elytra will normally 
distinguish the species. 

Specimens have been taken on tapir and Ateles dung. 


3. Ateuchus (near?) guatemalensis (Bates) 
Eo Zi 


Checridiumeouatemialemse Dares, T6907. p. 45. 

Cotypes, London and Paris. London specimens examined. 

Length 4.1 to 5.6 mm.  Dorsally shining dark brown to black, 
head and pronotum frequently with cupreous or slight greenish 
cast, elytra usually shining black.  Clypeal margin anteriorly V- 
shaped, the emargination slightly wider in male, tooth on each 
side (both sexes) obtusely rounded, margin laterally arcuate from 
base of tooth; disc of clypeus (Fig. 121) punctate near margin 
(male) or mostly punctate (female). Frons and vertex broadly 
convex. SUBface smooth to minutely punctate; eye dorsally narrow. 
Pronotum shining, smooth or with widely scattered, minute punc- 
tures.  Elytral striae distinctly impressed, with small, widely 
Spaced Of iercoumlariy spaced punsusEes. intervals feeply convex, 
smooth and shining. Pygidium with basal groove just anterior to 
posterior marginal bead; pygidial surface smooth and shining. 
Hore kibla “KEN tour Leer en outer margin, the basal tooth feebly 
developed (may be lost in worn specimens); fore tibial spur in 
male broadly, irpesuy lopctams in “renale “slender, elongate, almost 
parallel sided to truncate apen. 

MATERIAL EXAMINED. PANAMA, 160 specimens from: CANAL 
ZONE - Barro Colorado Island; Madden Dam; Paraiso. COLON 
PROV. = Coco Sele; Santer Kiva, Kidge. COLBECTION DATES: Every 
memin of the year. 

: OTHER COUNTRIES, 2 specimens (of nominate form) from: 

GUATEMALA. 

REMARKS. Assigning the name guatemalensis to the Panama 
population as described above is questionable, since the Panamanian 
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form is smaller and may differ significantly in other respects. 
However, at present, introducing a new name Pn the- memes, antil 
it is revised, seems an even worse procedure. 

This species has been obtained at tree sap; in forest floor 
leaf litter; at rat carcasses; and on coati, howler monkey, human, 
peccary, spider monkey, and tapir feces. 

Ateuchus guatemalensis on Barro Colorado Island is diurnally 
active and most abundant in the dry season, when it is found 
only on fecal material. Individuals captured in the wet season 
are likely to be found on carrion. | 

The favored habitat seems to be the lowland moist forest of 
central Panama. 


Canthidium Erichson 


Canthidium Erichson, 1847, p. 109; Bates, 1887, p. 47. 

Type-species: Canthidium lentum Erichson, designated by 

Lucas, 1920. 
Neocanthidium Martínez, Halffter and Pereira, 1964, p. 166. NEW 
SYNONYMY. 

Type-species: Neocanthidium bokermanni Martínez, Halffter 

and Pereira, by original designation. 

Small to moderate (3 to 11 mm) in size, oval to almost 
circular in outline.  Clypeus feebly to distinctly bidentate, in 
some species quadridentate. Frons flat or transversely carinate 
between lateral tubercles or with two or three distinctly separate 
conical tubercles. Pronotum lacking horns or anterior indentations, 
evenly convex; lateral pronotal fovea small, often circular, some- 
times obsolete. Scutellum not visible.  Elytron with eight striae 
on disc, the striae often feebly impressed or obsolete.  Mesosternum 
narrow, transverse. Fore tibia with three distinct teeth on outer 
margin. Middle and hind tibiae apically expanded, tibiae lacking 
transverse carinae. Basal segment of hind tarsus two or more 
times as long as adjacent segment. 

The genus Neocanthidium is treated herein as a synonym of 
Canthidium. The major distinguishing character supposedly 
separating Neocanthidium from Canthidium is a row of punctures 
across the base of the pronotum. All degrees of variation from 
large to small to no punctures are present in the various 
Panamanian species and none of the characters mentioned by 
Martínez, Halffter and Pereira (1964) seems to consistently 
separate a group of species from the genus Canthidium as defined 
by Harela. | 

The main characters distinguishing Canthidium as defined 
herein are the very narrow (measured longitudinally) mesosternum 
and the long basal segment of the hind tarsus. Other combinations 
of characters could form a variety of groups, but if this were 
done the groups formed would probably not represent monophyletic 
lines. Some of the sexual characters of Canthidium illustrate 
this. All males in the genus have the last abdominal sternite 
adjacent to the pygidium narrowed medially. However, many males 
also have the fore tibia modified in several ways. In some 
species the fore tibial spur is slightly shorter than in the female, 
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but in general theme is litthe sexual modification. Other males 
have the feme tibial spur’ fattened, cxperded apicaliy and often 
with the apex shallowly emarginate. This type of modification 
also: otcuBsaŭm. Ateuchitis asad some othermgemenas. Pe fore tibia of 
Canthidium itself may "be modified by havino the inmer apical 
angle produced into an acute lobe, similar in this to some males 
in Onthophagus. Other males may have a distinct tuft of. setae at 
the base of the tibial spur, in this case the spur is usually not 
modified. A similar modification, i.e., tuft of setae, occurs in 
some groups of Onthophagus. Within Canthidium the various 
tibial modifications can occur in different combinations in the 
males of different. species; with seemingly closely related species 
having quite different esmbinations. Thus, any generic groupings 
based on the external modifications of the male fore tibia would 
bevanmarbitpamyeandeartificial classification. 

lhe conus is a læge one and is mamiy, if not entirely, 
confined to ames of NGWy forest in the tropical and subtropical 
areas of the New World. 


Rey to species of Canthidium 


is, Clypeal-frontal region with two or three conical 
tubercles, at Teast one” always with shining, 
angulate apex; surface sometimes carinate 
between tubercles . .. “8 2 
Clypeal-frontal region Jack Ma tulyere les: 4 or Ee 
owe to twee Teebly elevated, broadly rounded 
swellings, these not distinctly angulate at 


o We c ———s c lu 
2 Pygidium with distinct, well defined (at least 

in basal half) punctures, the punctures separated 

by approximately one di@merer . . . . s + < < . 3 

Pygidium impunctate or with minute, inconspicuous 

poetes a MM" 4 
D. CWypeal-frontal negion with two tubercles connected 

by low transverse de average body length 

7mm... EEN . uw amoeŬUŭsticeps Bee 


Clypeal-frontal mere with v tubercles, 
surrace” net canitlaŭe between; average body 
maar eo om E, .17. aurifex Bates 


LN, . Pronotum narrowly impressed along posterior mar- 
gin anterior to elytra, the impression with 
single row of punctures, punctures often 
con e; “average peay Rieth over 5 mm... . 5 
Pronotum mot impressed adjacent to posterior mar- 
gin, lacking transverse row of punctures 
adjacent ve marcin; average body length 4.0 
Ii SEENEN Ti 


Ha, 
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Clypeus with anterior median edge with distinct 
V-shaped emargination; frons not elevated 
between clypeal-frontal tubercles; average body 
length 6 mm i 

Clypeus with anterior median edge broadly, 
shallowly emarginate; frons elevated between 
the two clypeal-frontal tubercles; average body 
length-8 mae... ..... < , 9o Pasa. 


Two frontal tubercles strongly develeped, pointed; 
pronotum tan, head and elytra brown to black; 
elytral striae han impressed (for genus) 

6. bituberifrons n. sp. 

Two frontal tubercles feebly developed, scarcely 
elevated (the species also keyed in second 
portion of first couplet); head and pronotum 
brown to dark brown, cupreous, elytra similar 
or lighter in color; -elytral strieeeniederate!y 
impressed’. ... . 5.“elegantulum Balti (in part) 


Elytral striae fine, scarcely impressed, feebly 
punctate or impunetate; pyugidial sur lucemer 
males mostly smooth and shining, medially 
flaiasorscomnmves . ... E 8 
Elytral striae impressed, distinctly punctate; 
pygidial surface of males«gramular; dull, 
medially often with shallow concavity; average 
body lemgith 5.5 mm. . . . 7T.Gitesnpyoilielte nu sp. 


Elytra lacking metallic sheen, usually of differ- 

ent color thar premwmeum". >. cu ==. 9 
Elytra with cupreous or greenish cast, simia 

in color to pronotum; average body length 4.5 

mm ....5.2.77... IO. udenewes (im pe) 


Clypeus medially with V-shaped emargination 
between tooth on each side, a rounded, shallow 
emargination «itroutersmanĝin ~of“each tooth, 
the clypeal margin often appearing almost 
quadridentate; elytra dark brown to black, 
frequently with tan spots or rarely each elytron 
tan except insamterior lateral half sand along 
margins; SECHS body length 4.5 mm = 
to. IM variolosum nio Sg 
Clypeus with moderately broad V-shaped emargin- 
ation between teeth, lateral emargination lack- 
ing, the clypeus appearing simply bidentate, 
the outer margin arcuate; elytron ivory to tan, 
suture ame Lateral matgir rrewemowuby black; 
average body Teseth 4 mm . .T5. lewsepterum n. sp. 


Pronotum posteriorly with transverse row of punc- 
tures immediately adjacent to margin anterior 
UA so] SS. jo SJ 1 E eu sts FŜĈ1 IA 


JR 


12: 


Lo: 


LAS 


oe 


lO. 
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Pronotum posteriorly lacking transverse row of 
puncimres adjucentmiosmangime Wo. = — < ... ES 


Clypeal teeth obtuse, emargination between 

broadly V-shaped; color dorsally uniform brown 

or Diack, lacking distimct metallic reflections; 

size normally more than 7 mm . =~ a E — 12 
CIypeall “teeth ~acute, emarcgimation ime 

narrowly V-shaped; color dorsally brown to 

dark: browm, sekytra "often lighter; head and 

pronotum often with cupreous or green cast; 

ansa ind udin Gamma TA 

A m KM onm Balth. (in part) 


Eye dorsally at posterior inner edge of canthus 
constricted, femr to six facetsswide; hind tibia 
with inner narrow edge straight to arcuate, 
not distinctly sinuate; frons distinctly tumid; 
average body length 6 mm. . . 2. tuberifrons n. sp. 
Eye dorsally at posterior inner edge of canthus 
not constricted, more than 10 facets wide; hind 
tibia with inner margin feebly (female) to 
distinctly (male) sinuate; frons feebly tumid; 
ave ase body Wasi 9-5 mm... .l. centrale Bouc. 


Eye dorsally at posterior edge of canthus 


constricted, three to six facets wide . . . . . . 15 
Eye dorsally at posterior edge of canthus not ' 
Comsiercued, IO or more taeets wide . . . . + < . 14 


.Elytral striae distinctly punctate; pygidial 


leneth to viim ratio 2.5:475; average body 

Ic neum AO... 2 ee. Nespertinum n. Sp. 
Elytral striae impunctate or nearly so; pygidial 

lemsih to width rabio 3.5:5.5; average body 

lemos 425 mm . ...55. . 10. piamewnltum n. sp. 


Pyeidiummmpunmetate or minutely- punctate; 
surface usually shining, faintly shagreened, 
finely granular, or smooth between punctures . . 16 
Poidium with moderate sized punctures; surface 
dull, granular; ksi =. „o mm. . s ; 
BEES. Mens Eo ZEE Sie n. Sp. 


Elytra at most only slightly different in color 
to pronotum, brown or black, Geseent with 
ĈUpEeoUŭs or green cast  . AN Den 
WS KE Reese dee bel Sr Uem. SHOP 
elytra ivory to tan, pronotum dark brown or 
black with slight metallic sheen; average body 
logan Zag v ues 9 *. E l aum n. sp. 
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Eile Elytra. surface largely shining, intervals orren 
minutely punctate, surface between pue 
smooth, not granular. . . fae a 
El yerardwil, intervalsevony — — Or 
impunctate, surface distinetly suroeste “avendce 
body lemeth bmm . . . .—. . De brosn Domp, 


Nos Strial limes-on ebytral disc lmekino diemimet 
punetus w . =... Oe 
Strial lines om diem ac snmc T LT 
average body lemekh 443 mm ; e: 
ED ucc d MI e te im. "Sp. 


19a Metasternum between middle coxae smash or at 
| most minutely punctate; average body length 
"Tar we . . . 16. aidens "Bates: (im part) 


Metasternum between middle coxae with scattered 
small but distinct punctures; average -body 
lemgth 3.87mm =s se . .—— JS „Skespenheideimm. Sp. 


1. Canthidium centrale Boucomont 
Figs. 122-125 


Canthidium centrale Boucomont, 1928, p. 203. 

Cotype, Paris. Not seen. 

Length 8.5. to- 10.0 -mm.. “Dersal celon black,-ousasiomaliy 
brown (teneral specimens); pronotal disc and elytral intervals 
very minutely punctate and slightly alutaceous, head dorsally 
more distinctly, closely punctate.  Clypeus (Fig. 122) feebly bi- 
dentate, median emargination with shallow, very broad V-shaped 
emargination; margin laterally on "eas side evenly arcuakemto 
middle of gena. Dise of clypeus nearly flat; frons breadly, 
feebly tumid, tubercles or distinct swellings lacking. Eye dorsally 
at posterior end of gena: broad, 15. .omemune [a@etcewide. = Pronotum 
evenly, broadly convex», lateral foweae obsolete, posterior matgin 
lacking adjacent transverse indentation but with contiguous row 
of small, elongate punctures, these absent at and near midline. 
Elytra with strial lines distinctly indented and punctate, punctures 
separated by three to five diameters; intervals convex.  Pygidium 
with scattered fime-punetumeS;, punctures closer in basal thima. 
bore femur posteriorly wüthüoparthy double, irregular longitudinal 
row of setose punctures, remainder of surface smooth; middle and 
hind femora with ventral surfaces smooth, impunctate. Fore tibial 
spur of male (Fig. 123) slightly stouter and with more rounded 
apex than in female; also in male a small basal tuft of setae 
present adjacent te spur. Hind tibie otomeW ee. with inner edge 
strongly sinuate in basal half; in females the sinuate inner margin 
feebly expressed or absent. Male genitalia as in figs. 124, 125. 

MATERPAL BRAMINED. PANAMA, 39-specimens-frem: GANAL 
ZONE - Barro Colorado Island; Madden Forest. PANAMA PROV. - 
Cerro Campana. ~GORBECTIONPDATES: jamtary, February, Mech; 
May, July, August, September, November, December. 
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OTHER COUNTRIES, 32 specimens from: MEXICO, GUATEMALA, 
ECUADOR. | 

REMARKS. The elytral intervals of the Ecuadorian specimens 
. are dull or opaque, whereas in the Central American and Mexican 
specimens the intervals ame shining. 

This species has been collected in light traps; in forest 
floor leaf litter; at rat carrion; and on human and.tapir feces. 
Canthidium centrale is nocturnally active and during the day can 
be found in leaf litter. 


2. GantHidium tubstiirofis T. ‘sp. 


Figs. 126-129 


HOLOTYPE. Male, length 8.6 mm, greatest width 5.3 mm. 
Dorsally dark brown, pronotal disc and elytral intervals very 
minutely punctate or impunctate, distinctly. alutaceous. Clypeus 
(Fig. 126) bidentate, median. emargination V-shaped, margin on 
each side evenly arcuate to middle of gena; clypeal surface in 
anterior half closely, contiguously punctate; posterior half distinctly, 
broadly tunka, the tumid area minutely punctate; frons and vertex 
just posterior to tumosity shallowly concave, finely punctate. Eye 
at posterior end of gema "ëppes fivesiacets wide. Pronotum 
broadly convex, lateral foveae obsolete, posterior margin (Fig. 
127) with adjacent transverse depressed area, a line of distinctly 
elongate punctures present in depression contiguous with margin, 
punciuies «obsolete atsmidlime. -ElkŭHaswith striae distinctly 
indented and punctate; punctures in each stria separated by from 
two to five diameters; intervals convex. Pygidium with small 
punctures present in basal third. Fore femur with irregular 
double row of setose punctures on posterior (ventral) surface; 
middle and hind femora with ventral surfaces smooth, impunctate. 
Fore tibial“spur slightly thicker than in female; otherwise unmodi- 
fied, a small basal tuft of setae present. Hind tibia with inner 
mangin evenly, inwardly curved, not Ssimuate. Genitelra as in 
figs. "04 129% 

ALLOTYPE. Female, length 7.5 mm, greatest width 4.7.mm. 
Dorsally black.  Differing from holotype in the following major 
characters: anterior half of clypeal disc closely punctate and 
feebly transversely rugose; pygidium less punctate; fore tibial 
spur more slender, only three or four setae present at base of 
spur. 

TYPE MATERIAL: Helotwpe, mabe, Panama» Chiriqui Prov., 
1500 m, 15 km NW Hato del Volcan, Hartmann's Finca, 20-31.V. 
1977, S. Peck, dung traps 4-6 (Howden). Allotype, female, same 
locality as holotype, 8951'N, 82946'W, 24-25.V.1977, H. & A. Howden, 
cup trap in ravine (Howden). 

PARATYPES: 7 males, 14 females. PANAMA: 5 males, 12 
females, same data as allotype except 30-31.V.1977; 1 male, Cocle 
Prov., tibe RiswGuagboa El Valle, .2200', 24.11.1959, H.S. Dybas, 
in horse manure; 1 male, 2 females, Panama Prov., Cerro Campana, 
800 m (3000'), 30.VTI.1970.. H. & A. Howden, on feces, 5.1X.1970, 
H.P. Stockwell, human manure trap, 229.1976, B.C. Ratcliffe, at 
bleck light. 


Howden and Young: Panamanian Scarabaeinae luj, 


Paratypes are in: Chicago, Ottawa, Washington, Howden, 
Rete Lacie. 

REMARKS. Size varies from 7.0 to 9705 mm, «also tte=despree of 
convexity of the frons varies, often being more pronounced in 
larger specimens.  Canthidium tuberifrons is seemingly related to 
a complex of «species, including C. convexiirons -Balthasar that 
ranges from Mexico to Argentina. ln the case of convexifrons 
from Colombia, the species is smaller and dorsally distinctly 
smoother and more shining than is tuberifrons. 


3. Canthidium haroldi Preudhomme 
Figs. 130-133 


Canthidium haroldi Preudhomme de Borre, 1886, p. 111; Bates, 
| oom Dp. “AJ. 

Type, Geneva (?). Not seen. 

Length 6.1 to 10.0 mm.  Dorsally shining reddish brown to 
black with strong green or cupreous- reflections; pronota! disc and 
elytral intervals mostly smooth, very feebly, minutely punetate. 
Clypeus (Fig. 130) feebly bidentate, median emargination shallow, 
broadly V-shaped; margin on either side evenly arcuate to middle 
of gena; clypeal frontal junctume™ elevated, "tuberculatte ateach 
end, the two tubercles separated by approximately same distance 
as clypeal teeth; surface of head, excluding tuberculate aea, 
moderately, closely punctate. Eye dorsally di posterior ema of 
gena narrow, four to seven facets wide. Pronotum with lateral 
fovea small, circular, sometimes obsolete; area immediately adjacent 
to posterior margin indented and with single row of longitudinally 
elongate punctures. Elytral striae represented by finely indented 
lines, faint punctures present in "striel lines, punctures separated 
by 8 to 10 diameters or more; intervals almost flat. Pygidium 
shining, finely punctate amd shagmeened. Posterior ssurfaeerct 
fore femur with longitudinal, irregular row of large, setose punc- 
tures in males, the setose Dpunetures” present but small in females; 
middle and hind femora with ventral surface minutely punctate 
and shagreened. Fore tibial spur of male (Fig. 131) not greatly 
modified, cylindrical, and with acutely pointed apex; tuft of setae 
present at inner base of spur; twit laekaiuo inm iile. Malle 
genitalia asin fig. 151, 192. 

MATERIAL EXAMINED. PANAMA, 164 specimens from: CANAL 
ZONE - Barro Colorado Island; Canoa Saddles; Curundu; Fort San 
Lorenze; Madden Forest. -CHTRIQUI PROV. -"Bupebex PANAMA 
PROV. — Cerro“Azul; Cerro Campana; Cerro je COLDECTION 
DATES: -Every month-of the year. 

OTHER COUNTRIES, 2A specimens frem: GUATEMALA, COSTA 
RECA, ECUADOR 

REMARKS. Specimens from Ecuador have the pronotum consis- 
tently mere distinctly. pumétate amd ‘the dorsal surfact® lese shining. 
This species has been captured perching on leaf surfaces; in 
forest floor leaf litter; at rat carrion; amd on coati, Towler 
monkey, human, opossum, and tapir feces. 


sito QGomtrib»„dimer. nt. Leer: volk 19; mo. 1, 4981 


On Barro Colorado Island haroldi is active throughout the 
day, particularly during the periods of 0600 to 1000 hours and 
from 1500 to 1800 hours. The species is most abundant during the 
late wet season. 


4. Canthidium angusticeps Bates 
Figs. 134-136 


Canthidium angusticeps Bates, 1887, p. 49. 

Cotypes, London and Paris. London specimens examined. 

Length 6.9 to 8.1 mm. Head and pronotum reddish cupreous, 
finely punctate; elytra brownish black to black with cupreous 
reflections; intervals minutely punctate, smooth between punctures. 
Clypeus (Fig. 134) distinctly bidentate, median emargination 
deeply U-shaped, clypeus broadly, shallowly concave to margin; 
margin on each side in conjunction with margin of gena unevenly 
sinmate. „sEponsuibansuyencely camimate, the earinasraised at each 
end, essentially bituberculate with carina connecting the tubercles. 
Eye dorsally at posterior end of gena narrow, five to seven facets 
wide. Pronotum evenly convex except for small, circular lateral 
fovea on each side; posterior edge of pronotum with transverse 
row of moderate sized, circular punctures, the row of punctures 
not "in inansvense grooves Elytrarwithstriae represented-by 
feebly indented lines interrupted by large shallow punctures 
separatedyby: three „tor five dismetenas; “intervals nearly flat, 
minutely punciate.. Pycidimumedistimetly punctate, punctures 
separated by approximately one diameter. . Posterior surface of 
fore femur with scattered coarse, setose punctures; middle and 
hind femora ventrally each with elongate, fine punctures parallel- 
ing long axis of femora. Fore tibial spur of male bluntly acute. 
Male genitalia as in figs. 135, 136. 

MATERIAL EXAMINED. PANAMA, 3 specimens from: CANAL 
ZONE = near Fort San Lorenzo, 20 m. PANAMA PROV. - Cerro 
Campana, “650 me COLLECTIGN. DATBS:..April, August, October. 

OBHERCCOUNTRIES, 5 specimens from: COSTA» RICA, COLOMBIA. 

REMARKS. The Colombian specimen from Anchicaya, 70 km E 
of Buenaventura, has more heavily punctate elytral striae than 
Panamanian specimens. This difference may indicate a sibling 
species but morei material is needed. A very closely related 
species (?) occurs at Limoncocha, Napo Prov., Ecuador. There 
appears to be in South America a-widespread complex of forms or 
species related to “amgcusticeps. 

Specimens were taken in traps baited with human feces. 


5. Canthidium elegantulum Balthasar 
Figs. 137-140 


Canthidium elesantulum Balthasar, 1939e, p. 121. 

Type, Prague: Examined 

Lemeth 5.5 0 6.5 mm. Golor donsally tem or brown-or 
reddish brown, often with cupreous cast; elytra frequently lighter 
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in color than pronotum; surface of head, pronotal disc and 

elytral intervals smooth to minutely punctate, strongly shining. 
Clypeus (Fig. 137) distinctly bidentate, sharply V-shaped between 
teeth, shallowly emarginate on each side adjacent to tooth, margin 
then evenly arcuate posteriorly to middle of gena; clypeal disc 
shallowly concave. Frons tumid; a feeble, sometimes obsolete, 
tubercle present on each side near inner junction of clypeus and 
gena. Eye dorsally at posterior end of gena very narrow, two or 
three facets wide. Vertex nearly flat medially, surface smooth, 
minutely punctate.  Pronotum with shallow lateral fovea, a narrow 
band contiguous to posterior margin feebly indented, indentation 
(Fig. 138) wPth- row of shalloweemal to .citeular puncimtesis ElytHa 
with striae represented by feebly indented lines interrupted by 
widely spaced shallow punctures, punctures usually separated by 
more than six diameters; intervals feebly convex.  Pygidial 
surface minutely punctate, a few coarse punctures in basal groove. 
Posterior surface of fore femur with a few scattered, coarse, setose 
punctures; middle and hind femora ventrally with scattered very 
minute punctures or surface impunctate. Fore tibial spur of male 
tapered. to acute apex, similar to female in this respect, but with 
tüft of setae at base of spur that is lacking in female. Male 
genitalia as in figs. 139, 140. 

MATERIAL EXAMINED. PANAMA, 99 specimens from: CANAL 
ZONE - Barro Colorado Island; Gatun; Madden Forest; Pipeline 
Road; Rio Ciricito; Skunk Hollow; Tabernilla. PANAMA PROV. - 
Cerro Campana; Rio Pequemi. GOLDECIION DATES: Every month "of 
Me year. 

OTHER .COURLE. | ES; Nome. 

REMARKS. This species has been found sitting on leaves; in 
forest floor leaf litter; im and on “rotfimg “Me frui one ground; 
under an old coati carcass; and at bat, howler monkey, tapir, 
tyra, and humam (See. 

On Barro Colorado Island elegantulum is present throughout 
the year but is most common during "ule miele of the rainy 
season.  Diurnally active, it is most frequent from 0900 to 1500 
hours. The species is seemingly restricted to ihe lowland forests 
Of central Paname. 


6. Canthidium bituberifrons n. sp. 
Figs. 141-143 


HOLOTYPE. “Male, length 599 4am, greaté@st width 3.7 mm. 
Head dorsally largely shining black with greenish reflections; 
pronotum shining yellowish tan; elytra shining dark reddish brown 
to black; head, prenotal disc andwelytral intervals smooth or very 
finely shagreened and minutely punctate.  Clypeus (Fig. 141) 
strongly bidentate, medienemaerginetiom abruptly U-shaped; mangin 
laterally <verly arewate to middle of gema. "Frons near inner 
anterior matgine of each veye swith strongly tlevated, conical tuberele, 
tine area between feebly coficavw€; dorsal surface»sof head smooth; 
eye dorsally at. posterior emdeof gema narrow, “Five fo,ecight facets 
wide. Pronotum Gwenly cohwem, lateral fovea small, indistinct; 
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narrow band immediately adjacent to posterior margin (essentially 
marginal line) with row of small, circular or oval punctures, 
these slightly larger and somewhat anterior to margin near 
(posterior) midline basally. Elytra with strial lines distinctly . 
impressed, each line distinctly punctate, the punctures separated 
by four to six diameters; elytral intervals feebly convex, more 
distinctly so near apices.  Pygidium mostly smooth and shining. 
Posterior surface Of fore femur with longitudinal irregular row of 
small setigerous punctures, surface otherwise finely shagreened; 
middle and hind femora ventrally minutely punctate and finely 
shagreened. Fore tibia with spur slightly expanded, flattened and 
curved downward in apical third, apex rounded; inner edge of 
tibia at base of spine feebly produced and with small tuft of 
setae.  Male„genitalia~as in Gigs. 1425 148: 

ANDBOTUYPE. Female, length 5;59mms; @reatestewidth 3.5 mm. 
Differing from holotype in the following major characters: apical 
sternite distinctly broader, of uniform width (as is normal in 
females); apical tibial spur narrower apically; tibia lacking 
apical tuft of setae. | 

TYPE MATERIAL: Holotype, male, Panama, Panama Prov., 
Cerro Campana, 3000 ft., 30.VII.1970, H. & A. Howden, on human 
feces (Howden).  Allotype, female, same locality as holotype, 27. 
V.1974, O.P. Young, on howler monkey feces (USNM). 

PARATYPES: 1 male, 1 female. PANAMA: 1 male, same 
locality as holotype, 30.VII.1974, H. Stockwell (Howden); 1 female, 
Pamama Prow.Cerro Campame, 950m, O940'N, 79956'W,-21 Aug. 
1971s W.R. Bus (E.G. Riley). 

REMARKS. The paratypes do not vary noticeably. The 
sharply bituberculate frons, yellowish tan pronotum, the nearly 
black head and elytra, and the impressed elytral striae should 
distinguish this species from other species occurring in Panama. 


7. Canthidium discopygidiale n. sp. 
Figs. 144-146 


ALONE Male, length 5.0 mm, greatest width 3.7 mm. 
Dorsally dark brownish black, pronotum light brown, head and 
pronotum with cupreous reflections; pronotal disc and elytral 
intervals shining, smooth to very minutely punctate.  Clypeus 
(Fig. 144) feebly bidentate, median emargination shallowly U- 
shaped, clypeal margin laterally very slightly sinuate at junction 
with gena; clypeal-frontal area trituberculate, median conical 
tubercle anterior to and twice size of either lateral tubercle; 
dorsal surface of head moderately, closely punctate, more densely 
so on clypeus. Eye dorsally almost enclosed posteriorly by 
posterior edge of gena, at most one or two facets wide at constric- 
tion. Pronotum with circular lateral fovea shallow, small; 
posterior pronotal margin lacking adjacent indentation or row of 
punctures. Elytra with strial lines moderately to strongly 
impressed and coarsely punctate, punctures in most striae separated 
by two to three diameters, intervals feebly convex, minutely 
punctate. “Ps belial surface dull, granular, sufface centrally at 
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basal third shallowly concave. Posterior surface of fore femur 
with three or four large setose punctures in apical half, remainder 
nearly smooth; middle and hind femora ventrally very finely 
punctate and shagreened. Fore tibia with apical spur broadly 
expanded to almost truncate or feebly emarginate apex; tuft of 
setae lacking at base of spur.  Genitalia as in figs. 145, 146. 

ALLOTYPE. Female, length 4.9 mm, greatest width 3.7 mm. 
Differing, from holotype in the following mejor chanadters: clypeus 
more distinctly punctate, partly transversely rugose; pygidium 
shining, minutely punctate, lacking central shallow cavity, the 
Pygidium evenly convex; fore tibial spur relatively slender, 
slightly tapered to anteriorly rounded apex. 

TYPE MATERIAL: Holotype, mele, Panama, Panama Prove, 
GeBro Gaifipatia, 9000 ft., 8940'N, 79956 W, IVT TIIM. 1970, 

H. & A. Howden (Howden).  Allotype, female, same locality as 
holotype, 10.11.1973, H. Stockwell (Washington). 

PARATYPES: 6 males, 6 females. PANAMA: 1 male, 1 female, 
same locality as holotype, 28.1V.1973, H. Hespeaheide, "3.V.1973, 
H. Stockwell: 2 males, 3 females, Canal Zome, Port «obbe, 9-27 
June 1976, E.G. Riley. COSTA RICA: 3 males, 1 female, Puntarenas 
BROw., 1400, 1500 m, Momteverde;, 29,24.Ws34y (30995. Te b ñA. 
Howden, (males) cup traps, (female) sitting on leaf; 1 female, 
Puntarenas Prov., Osa Peninsula near Rincon, 9942"N, 3°75 We, 
23.1.1968, H. Hespenheide. 

Paratypes are in: Washington, Howden, Riley. 

REMARKS. Variation occurs primarily in color, the pronotum 
of beth the holotype amd allotype- being reddish tan and the 
elytra being reddish brown. The male paratypes have the head, 
pronotum, and elytra black with a distinct cupreous cast. In 
other respects, except for the sexual difference as noted, the 
specimens are quite umifonm. 


6. Canthidium subdopuncticolle n. sp. 
Figs. 147-149 


HOLOTYPE. Male, length 4.9 mm, greatest width 2.8 mm. 
Dorsally dark brownish black with cupreous cast; pronotal disc 
shining, with numerous small to moderate siged shallow punctures; 
elytral intervals infpunctate, alutaceous,. feebly Siti. Chypetis 
(Fig. 147) bidentate, each tooth rounded and separated medially 
from its opposite by a broad U-shaped emargination; margin 
laterally on each side sinuately curved to gema; surface of 
clypeus closely punctate and transversely rugose. Frons with two 
extremely vague swellings, ome on €a@ch side midway between 
anterior edge ef eye amd mide, Midline appearing. slightly tumid 
at certain angles. Eye dorsallyeat posterior end of dena moder- 
ately narrowed, five to seven fagers wide. Pronotum evenly convex; 
fovea on Sach side small, circular, shallow; posterior pronotal 
margin lacking adjacent transverse groove or row of elongate 
punctures.  Elytral striae nepresented by sbhightly indented lines, 
lines lacking, punetumes or with vague punetures present in lateral 
striae.  Pygidium with shallow, somewhat irtegular, seattered 
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punectures, pygidial surface dievinetly (ssanular, dull; pygidium 
one-sixth wider than long. Posterior surface of fore femur and 
ventral sunfaces of middle and hind femorcagimpunctate, salutaceous. 
Fore tibial spur nol greatly mediiied, slender, relatively short 
(worn?), inner apical angle of tibia adjacent to spur produced 
and slightly bent downward, forming a broad, acutely angulate 
lobe approximately as long. as tibial spur. Genitalia as in figs. 
140. Lok 

FEMALE. Unknown. 

TYPE MATERIAL: HoleNpe, malo Panama, Canal Zone 
(= Colon Prov.), Alhajuela, 28.V.1912, A. Busck (Washington). 

REMARKS. Initially we considered this species to be a small, 
odd specimen of C. puncticolle Har., but the two extremely vague 
tubercles on the head, cupreous color, shallowly punctate: pronotum, 
obsolete strial punctures and genitalic characters seem to preclude 
the inclusion of the unique male under puncticolle. Actually 
puncticolle of authors seems to represent a complex of forms, some 
with two, some with three -tubercles on the head. At present the 
closest form to subdopuncticolle is seemingly the blue variety 
mentioned by Bates (1887, p. 49) that occurs from Costa Rica to 
Mexico. This Dine form isedistinesly larger in size, the pronotum 
and elytral striae are more strongly punctate and the male genitalia 
differs in shape. | | 


3. Canthidium tenebrosum n. sp. 
Figs. 150-152 


HOLOTYPE. Male, Regester mm, greatest width 3.2 mm. 
Black, clypeus and elytra tinged with brown, legs brown; dorsally 
J lo milo; prior mi ama, Lo lesser deusee, elyiral intervals 
minutely punctate, surface finely granular.  Clypeus (Fig. 150) 
bidentate, median emargination broadly V-shaped, margin laterally 
evenly arcumte on cach wide to middle of hena "except slightly 
notched at clypeal-genal junction; surface of clypeus feebly, 
transversally rugose. Frontal arĉa feebly tumid, particularly just 
anterioz,sto and inside inmer eaugerofj eye, a vague median tumosity 
also present (indicating relationship to other trituberculate species); 
frons and vertex moderately punctate, surface between punctures 
granulate. Eye dorsally at pesterior end.of gema narrowed, three 
to fiwe lacetsswide. Pronotum „moderately convex, lateral foveae 
small, circular, shallow; pronotal surface finely punctate, between 
punctures granular, dull.  Elytral striae represented by feebly 
impressed lines, each line with shallowly impressed punctures, 
the punctures usually separated by four tossix diameters; elytral 
Intemvals fI, obsoletely minutely pumncikate, granulate. Pygidium 
with ci rere sullo minute punctures, sueface finely granular 
or 'Shasreened, dull. HFPostegsion surface of fore femur with two or 
three coamse, selose punctures. neam apex, remainder of surface 
Shtagreemed and withwscattered, wey miñute punctures. Ventral 
surfates of mid@le and hind femera finely shagreened and with 
scattered minute: panciunes.. kome tibial spur mot obviously 
modified, slightly shemer than in female; immer anterior angle of 
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tibia adjacent to spur produced into acutely angled lobe; tuft of 
setae lacking.  Genitalia as in figs. 151, 152. 

ALLOTYPE. Female, length 5.4 mm, gueeuuesr wiam EE 
Similar to”holotype except in the following «chamaceters.™ color 
dorsally with distinct greenish east; clypeal “emai laterally less 
strongly arcuate; pronotal surface only feebly granular, more 
shining; pygidial punctures greatly reduced; pebterior surface of 
fore femur with four or five setose- punCtures near ape; fore 
tbia“with inner apical angle not produced, not acme. 

TYPE MATERIAL? Holotype, male; Panama, Cirig Prov. , 

2 km W Cerro Punta, Baldwin Forest, 3.VI.197/7, H: Howden, cup 
trap (Howden).  Allotype, female, Panama, Chiriqui Prov., 2 km W 
Cerro Punta, 8951'N, 82936'W, 22.V.1977, H. Howden, cup trap 
(Howden). 

PARATYPES: 94 males, 129 females. PANAMA: 50 males, 80 
females, same data as holotype; 17 males, 17 females, same data 
as allotype; 9 males, 7 females, Chiriqui Prev., Cerro Punta; 
1500 m, 23.V.1977, H. Howden, "cup taps; 4 males, 7 "Pemuless 
Chiriqui Prov., 2 km W Cerro Punta, 1760 m; Baldwin Posest, 999. 
V.-8"W[.19//, S. Peck, dung trap» 2 males, 4 "MO nades, Chiriqui 
Prov., 2-3.X.1975, O.P. Young, tapir feces, nal Coredo tap? 
males, 2 females, Chiriqui Prov., 2.5 km W Cerro Punta, 8951'N, 
6209036 W, 1720 m, 28081.1975, H.P. Stockwell, manure trap. COSI 
tte: 1 male, "Alajuefa Prov., Volcamn Peas, POSU, 1620 am, 20. 
VIT.-3.VIII.1960, S. Peck, carrion map, 9 males, 12 females, 
Puntarenas Prov., Monteverde Reserve, 1500 m, 27.V-1.VI.1979, H. 
& A. Howden, cup traps and large dume trap. 

Paratypes ame in. all collecMerns Studied. 

REMARKS. The large series on hama wales in leNgth Trem 
4.0 to 5.5 mm. The majority of specimens are dark brown to 
black, but a number of specimens, particularly females, may have 
a cupreous or greenish cast. All specimens unless momi, are 
dorsally granular, the surface, sat most, "Seele simis. The 
degree of rugosity of the clypeus varies, in some spEcimens the 
clypeal surface is more contiguously punctate than rugose. The 
tumosity of the frons also varies, but none of the specimens seen 
have the frons distinctly trituberculate (or tuberculate). The 
spacing of the punctutes“on the pronotum, on "Me elytralSEricae 
and elsewhere, shows some variation, but does so within a relatively 
narrow range. 

The relatively “dull pyapidium mISNI-Camise some «specimens to 
be keyed out as subdopuncticolle, but the rather elongate body 
shape of tenebsOsum showld separate it from whe-puncticollé group. 


10. Camübudium planovulium n. sp. 
Figs. 153-155 


HOLOTYPE. Male, length 4.6 mm, greatest width 3.0 mm. 
Color dorsally black with head and lateral margins of pronotum 
brownish black; head and pronotum finely, distinctly punctate; 
elytral intervals irregularly, “indistinctly punctete.  Clypeus- (Fig. 
153) feebly bidentate, median emargination shallow, U-shaped; 
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clypeal margin on either side more abruptly curved near junctions 
of gena, the. curve nearly uniform to middle of gena.  Clypeal- 
frontal area very slightly tumid, entire surface of head closely 
punctate, anterior half of clypeus contiguously punctate or trans- 
versely rugose. Eye dorsally at posterior end of gena broad, 12 
to 13 facets wide.  Pronotum broadly convex, lateral foveae 
obsolete, posterior edge of.pronotum lacking adjacent elongate 
punctures or transverse depression.  Elytral striae faint to 
obsolete, lacking distinct punctures; intervals flat, finely punctate, 
the punctures irregular in size and shape, giving surface 
irregular appearance.  Pygidium large for genus, approximately 
1.2 mm wide, surface with widely scattered small punctures, the 
area between smooth and shining. Posterior surface of fore femur 
and ventral surfaces of middle and hind femora with scattered 
minute punctures and finely, longitudinally alutaceous. Fore 
tibial spur slightly thickened but not noticeably dissimilar from 
female, inner apical margin of tibia at base of spur deflected 
downward and extended to form a broad, acute lobe. Male 
gemitaliaj kas in figs» 154, 155. 

AEBLOPNIPE. kemale, lemeth 4.41mm,sueatest width 2.9 mm. 
Different from male in the following major characters: pygidium 
with surface slightly irregular, less distinctly punctate; apex of 
fore tibia not forming a broad, distinctly enlarged lobe but still 
slightly produced, forming an acute angle, this character being 
unusual in females of the genus. 

TYPE MATERISE: Holoty pes. male, Panama, Chiriqui Prov., 2 
km W Cerro Punta, 1300 m, $9501 NONSROSO W, 27.V.1977, H. Howden, 
cup trap (Howden).  Allotype, female, Panama, Chiriqui Prov., 2 
km W Cerro Punta, Baldwin Forest, 3.VI[.1977, H. & A. Howden, 
cup trap (Howden). 

PARATYPES: 89 males, 131 females. PANAMA: 60 males, 70 
females, same data as holotype; 14 males, 26 females, same 
locality as sallat Pes 90.V.-6.„wl.l9/7, S.9Beek, mega dung traps; 8 
males, 16 females, same locality as holotype, 22.V.-3.VI.1977, H. 
& A. Howden, cup traps; 2 males, Chiriqui Prov., Cerro Punta, 
1500 m, 23.V.1977, H. Howden, cup traps; 4 males, 10 females, 
Chiripa Eft, 25). X.1975, ef, Young, tapir feces. trap, rat 
carcassutzap; “9 females, Chirigai Prove, 2.5 km W-Cerro Punta, 
Audubon cabin, 259x1.1075. H. Stedigmell, 195V.1977, S. & J. Peck. 
COSTA RICA: 1 male, Alajuela Prova Volcan Poas, Poacito, 1840 m, 
20. Vii L. ATI 1960, S. Peck, carrion trap. 

OTHER SPECIMENS: One male, Mexico, Oaxaca, 20 mi S 
Juchatengo, 6000 ft., 27-30.V.1971, S. Peck (apparently the same 
species but differs slightly in punctures on fore tibia and 
clypeus). 

Paratypes are in all collections studied. 

REMARKS. Considering the large series of planovultum on 
hand, the species is remarkably uniform, varying moderately in 
size frem 3.9 to “eo am. The gel form, distimct convexity, and 
dark brown to black color gives the species a fairly distinctive 
appearance. However, for initial recognition, the characters as 
outlined in the key should be utilized. 
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11. Canthidium qercepbubile"n. sapa 
Figs. 156-158 


HOLOTYPE. Male, length 4.3 mm, greatest width 2.6 mm. 
Dorsally shining, dark brownish black with strong cupreous and 
greenish reflections; pronotum and, to lesser degree, elytral 
intervals minutely punctate.  Clypeus (Fig. 156) bidentate, 
median emargination V-shaped; margin laterally feebly arcuate 
to slightly notched junction with gena; clypeal surface transversely 
rugose. Frons on either sidesamd anterior toweye: with "Pesble 
tumoSity indicating tubercle, “however frons deftinively mot tepercu- 
late; surface closely punctate. Eye dorsally at posterior end of 
gena narrow, three to five facets wide.  Pronotum moderately 
convex, lateral foveae small, circular, concave. ""Elytron with 
strial lines feebly impressed, each line distinctly punctate, the 
punctures seperated” by approximately five"or” six diameters; inter- 
vals nearly flat, surface minutely punctate or faintly irregular, 
polished and shining. Pygidium with scattered small punctures, 
surface between mostly smooth and shining. Posterior surface of 
fore femur with one or two setose punctures néar apex, remainder 
of surface minutely punctate and longitudinally shagreened. 
Ventral surface of middle and hind femora minutely punctate and 
longitudinally shagreened. Apical spur of fore tibia long and 
slender, apex acute; adjacent inner angle of tibia narrowly, 
anteriorly produced, forming sharp, acute lobe approximately half 
the lSMoth of spur; tibia laeking “apical Tuft,ormsetae. Ware 
gemitdliemas: in Tios. 157, "EN 

ALLOPYPE. Female, length 4.5 mm, e@PSetest widin 3.0 mm. 
Dossally shining, bluish green to black. DimMenmge Irom holotype 
m the following major charactefssclypeus more rugOse; elytral 
Siriae less strongly punctate; Tower tial Spur slichtly larger, 
more slender; fore tibial teeth less acute. 

TYPE MATERIAL: Holotype, mee, Famo, Chiriqui Prov., 2 
lam N Sta. Clara, 1900 m, 895] 'N, 4382946 W. "eame Fincas 
24-25.V.1977, H. & A. Howden (Howden).  Allotype, female, Costa 
Rica, Puntarenas, Monteverde, 1500 m, 23.V.1979, H. & A. Howden 
(Howden). 

PARATYPES: 8 males, 11 females. PANAMA: 1 male, same 
locality as holotype, 30=31.W71977, RE & A. "Beweden, in cup trap 
baited with human feces; COSTA RICA: 7 males, 11 females, 
Puntarenas, Monteverde, 1400 m, and Reserve, 1100 m, 27-31.V. 
1971, H. & A. Howgen, cup tap. “imuno on leaves. 

Paratypes are in: Ottawa, Washington, Howden. 

REMARKS. The few specimens exhibit no noteworthy variation. 
The species may-be confused either saith C. aumife or C. "ardens 
because of its shining cupreous or greenish dorsum but can be 
sepanated' from “either of"these" specles Dy the follewime combination 
of characters: non-tuberculate frons, elytral strial lines distinctly 
punctate, fore tibial spur of male slender and apex of male 
genitalia: ridged (Fig. 155). “Te ridged sagex of ‘thre genitalia. is 
similar to that of tenebrosum but perceptibile has the 
elytral intervals shining rather than opaque. 
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12. Ĉamthidiam vespertinum n. sp. 
Figs. 159-161 


HOLOTYPE. Male, length 4.6 mm, greatest width 3.0. mm. 
Dorsally very dark brownish black, head and pronotum with slight 
cupreous tinge; puonotal«dise and elytralsintervals-closely, finely 
punctate, punctures frequently separated by one diameter. 

Clypeus (Fig. 159) very feebly bidentate, median indentation 
extremely shallow, very obtusely V-shaped; margin laterally 

on each side evenly arcuate to middle of gena. Clypeal 

disc, frons amd vertex in a single plane, nearly flat; tubercles 
or swellings lacking; surface finely punctate, more conspicuously 
so on clypeus. Eye dorsally at posterior end of gena broad, 15 
Or more: facetis wide. «Prnonotum broadly conwex, Lateral foveae 
obsolete; posterior pronotal margin lacking line of elongate punc- 
tures or associated transverse groove. Elytra with strial lines 
feebly impressed, distinctly punctate, the punctures separated by 
three to four diamieters; elytral intervals flat.  Pygidium minutely 
punctate, feebly aluteceouswbetween punctures. Fore femur with 
posterior surface lacking setigerous punctures,-only scattered 
minute punetumes present, surface shinimgrand polished. Middle 
and hind femora with ventral surface similar to posterior surface 
of fore femur. Fore tibia with tarsal spur unmodified, inner 
apical anglemet „lione tibia atikeriorly forming: acute tooth. Genitalia 
as “in “fiĝes 1695— 464. 

ALLOTYPE. Female, length 4.6 mm, greatest width 2.9 mm. 
Differing from male in the following major characters: dorsal 
surfaces slightly more shining and more distinctly punctate; 
pygidium less distinctly punctate; inner apical edge of fore tibia 
not produced, essentially right-angled. 

TURES MATERTAL: Teletype, mule, Panama, Chiriqui Prov., 2 
km N Stas. Claray 1300 m, € DIEN, 929469». Hartmamn's Finca, 
24-25.V.1977, H. & A. Howden (Howden).  Allotype, female, same 
data as holotype (Howden). 

PARATYPES: 5 males, 4 females. PANAMA: 1 female, same 
locality as holotype; Z0=“9[.VI19]), 9 Peek; dumo trap, human 
feges. COSTA RICH 1 female, Cartago Prov», 600 mu! Turrialba, 
C.A.Tal,E., LO.V.1979, thee A. Howden; fedes cup trap; 5 males, 
2 females, Puntarenas Prov., 1400 m, Monteverde, 25, 27.V.1979, 
He & A. Boden, 'sittingmon leaves near trail at night, and in 
cup trape.: 

Paratypes are in: Ottawa, Washington, Howden. 

REMARKS. The one Panamanian paratype measures 5.0 mm in 
length but otherwise dees mot vary significantly from the allotype. 
Within the Panamanian fauna this species is most likely to be 
confused wath: tenebrosum; however, thercomplete lack of any 
tublercleswon the head, the very broadedersal portion of the eye, 
and the relatively small size is sufficient to distinguish the 
species within Ue ceommaphic urea beimg, considered. Costa Rican 
specimens show some variation in the sculpture of the pronotum 
and elytral intenwals, (but otherwise do not'vary significantly. 

A related species oceursiin Belize: 


Howden and Young: Panamanian Scarabaeinae 87 


19. Camthidium pallidoalabtumen. (p: 
Figs. 162-164 


HOLOTYPE. Male, length 4.2 mm, greatest widih 2.7 mun. 
Head, pronotum, elytral margins and sutural intervals dark 
brownish black to black, remainder of elytra ivory to light tan; 
strial lines irregularly spotted with gray; dorsal surfaces shining, 
pronotum and elytral intervals minutely punctate.  Clypeus (Fig. 
162) feebly bidentate, median emargination shallow, broadly V- 
shaped, margin laterally arcuate to middle of gena. Surface of 
clypeus moderately transversely rugose. Frons with two vague 
swellings, one on each side near inner anterior edge of eye, area 
between swellings feebly concave. Eye dorsally at posterior 
edge of gena strongly narrowed, three to four facets wide. Prono- 
tum evenly convex, lateral fovea small, oval, shallow; posterior 
pronotal margin lacking adjacent transverse groove or row of 
punctures.  Elytral striae represented by faint lines interrupted 
by large shallow punctures, the shallowly impressed punctures 
delimiting striae and separated by approximately two to three 
diameters, strial punctures frequently somewhat darker in color 
than surrounding portions of elytra; intervals EE, clese)y, 
finely punctate.  Pygidium finely punctate, EE bSuveen' pec= 
tures faintly granular. Posterior surface of fore femur with two 
coarse, setose punctures near margin at apex; remainder of sur- 
face with vague minute punctures or finely shagreened.  Ventral 
surfaces and middle and hind femora minutely punctate and slightly 
shagreened. Fore tibial spur not greatly modified, slender, some- 
what shorter than in female, inmer apical angle of tibia adjacent 
to spur, produced anteriorly and slightly bent downward forming 
a broad, abruptly rounded lobe approximately cqual in less to 
tibial spur. Genitalia as in figs. 163, 164. 

ALLOTYPE. Female, length 4.3 mm, greatest width 2.6 mm, 

, different from holotype in ENEE EE clypei 
margin laterally féébly arcmate, clypeal surie EE 
rugose; punctures in elytral striae occasionally separated by four 
to five diameters, frequently not conspicuously darker than 
surrounding surface. Fore tigwal Spur One ima lonoer tran in 
male, inner apical angle ci tibia NOM produced. 

TYPE MATERIAL: Holotype, mie Panama, C Miui Prova; 
Las Lagunas, 5 km SW Hato del Volcan, 1360 m, 22-26.V.1977, S. 
Peck, dung trap (Howden).  Allotype, female, same locality as 
holotype, 22.V.1977, S. & J. Peck, litter Berlese No. 371 (Howden). 

PARATYPES: 8 males, 2 females. PANAMA: 2 males, same 
data as holotype; 6 males, 2 females, Chiriqui Prov., Las Lagunas, 
4 km W Hato del Vol an, E =: mop. V.—1. H. A. 
Howden, cup traps. 

Paratypes are in: Ottawa, Washington, Howden. 

REMARKS. Variation in iie type Series 15 slight, size ranging 
from 4.0 to 5.0 mm. olor set The Ly Er Shows” slight variation 
but this seems primarily due to method of preservation. Initially 
the elyiral disc was primarily ivory in color, darkening after 
death. “In .OfMer reepecis tiG) type Series 1S ve unliorm. The 
species can be readily confused with leucopterum which also has 
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mostly ivory colored elytra and is at least partially sympatric. 
Camthidium leucopterum ĉan be distinguished from the above 
species by the following combination of characters: slightly smaller 
average size, distinctly bidemniape ci peus and a trituberculate 
frons. “Other distingusnimo chceuseaciersdreuentioned in the key. 

The majority of specimens were taken in traps baited with 
human feces: 


14. Canthidium variolosum n. sp. 
Figs. 165-167 


HOLOTYPE. Male, length 490 mm, gi atest width 2.7 mm. 
Dorsally very dark brown to black, humeral area light reddish 
brown; pronotum at elytral intervals minutely punctate, some areas 
finely shagreened.  Clypeus (Fig. 165) quadridentate, the inner 
two teeth strongly developed, median emargination V-shaped; 
outer teeth on each side feebly developed, obtusely rounded, 
approximately one=qgusrter Egeter ert inner teeth. 
Lateral margin of clypeus slightly sinuate to small notch at 
junction with gena; clypeal surface shallowly closely punctate. 
Frons tridentate, the three conical protuberances feebly developed, 
widely separated, median one distinctly anterior in position; sur- 
face between wili scatteccd fine punctures and granulate. Eye 
dorsally near the posterior end of gena narrow, two to three 
facetom ide. Pronoun evenly Convex, Lateral fovea on each side 
smell, Civeular, relative EE pronotal margin lacking 
associated groove or punctures. Elytral striae represented by 
faintly impressed lines, rarely small punctures visible in strial 
line but striae largely appearing impunctate; intervals largely 
flat, minutely punctate, shining. Pygidium smooth to minutely 
punctate, shimning: Posterior or ventral surfaces of all femora 
smooph to mimutcly puc tate, LMMGE” Sitvaoreened. Fore tibia with 
apical spur not obviously modified, slightly shorter than in 
female; aeiaeent inumer apical peor ion of tibia produced into 
acutely rounded lobe, "Slshil) vinDlexed near tibia, the lobe 
approximately equal in length to tibial spur. Genitalia as in 
fies. IĜO, OP. 

An OI Vr. Pomale, lenoush Al mm, greatest width 2.5 mm. 
Differing from male in the following major characters: clypeus 
transversely rugose; pronotal fovea less deeply impressed, prono- 
tum slightly more obviously punctate; inner apex of fore tibia 
mot produced into an acutely angled lobe.. 

J il ji | P C Holomase, male, Panama, Chiriqui Prov., 
Las Lagunas, 1360 m, 4 km W Hato del Volcan, 1.VI.1977, H. & A. 
Howden, cup trap baited with human feces (Howden).  Allotype, 
female, same data as holotype (Howden). 

PARATYPES: 7 males, 9 females. PANAMA: 3 males, 8 females, 
Same" FOSI asno pe 922-2] V 1977 S. Sm. Beck, H. & A. 
Howadm, ums ee, Ĉhiriqui Prov., 2 km N Sta. Clara, 
1800 dw», D Sl DU Hartimenn's Finca, 25, 30-31.V.1977, H. 
& A. Howden, human feces cup trap, S. & J. Peck, litter ber. 
Holl, ber. Grorz under bark; male, Chiriqui Prov., 4900 ft. W of 
Fimea, Palo Sato, nr. Neva California, 6.111.1959, H.S. Dybas, 
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perlesemrawime Titer. 
Paratypes are in: Chicago, Ottawa, Washington, Howden. 
REMARKS. The restricted range, small size and quadridentate 
clypeus will wewally distinguish the species. “Size wamiee frome 374 
to 4.3 mm ama elytfkal color “varies from "Pafe ivon. 


15. Canthidium leucopterum n. sp. 
Figs. 168-170 


HOLOTYPE. Male, length 3.7 mm, greatest width 2 0 mnm. 
Head, pronotum, amd pygidium dark brown te”Dblacie; elytra Nem 
(darkening slightly when preserved), sutures and margins narrowly, 
evenly brown or black.  Clypeus (Fig. 168) bidentate, median 
emargination narrowly U-shaped; margins on either side slightly 
irregularly arcuate to middle of gena; clypeal surface feebly 
reflexed in anterior half, reflexed portion finely, transversely 
rugose. Frontal area trituberculate, median Tuberdi= animos to 
and more distinctly conical than either lateral tubercle; surface 
near and between tubercles finely granular with small scattered 
punetures. Eye dorsally at posterior end of sena Weary marrow; 
two to four facets wide. Pronotum with lateral fovea appearing 
as. large puncture, disc evenly convex; Minutelys punctate, shitting; 
posterior margin lacking adjacent anterior row=gf pumetures or 
indentation. Elytral striae indicated as faint lines, strial: punc- 
tures obsolete; intervals nearly flat, surface slightly irregular. 
Pygidial surface shining with small to moderate, relatively incon- 
spicuous punctures. Posterior surface of fore femur lacking coarse 
punctures, surface finely granular, with some scattered, minute 
punctures; middle and hind femora ventrally minutely punctate 
er finely shagreened or both. Fore tibil With«spur apically 
acute, unmodified; inner apex of tibia moderately produced, apex 
acutely angled. Genitalia as in figs. 169, 170. 

ALLOTYPE. Female, length 4.0 mm, ome@atest widthe2:5 mm. 
Differing from holotype in the following major characters: clypeus 
nearly flat, more strongly rugose; head and pronotum slightly 
more densely and distinctly punctate; inner apical angle of fore 
tibia not produced anteriorly, not acutely angled. 

TYPE MATERIAL: 'Melobype, Tale, Pandiva,”Ghimiqui Prov., 

(2 km W) Certo Parita, 1500 m, 23tV.1977, "M. "Hewsdetww cup ‘traps 
(baited with 2-3 cc human feces) (Howden).  Allotype, female, 
same data as holotype. 

PARATYPES: 8 males, 7 females. PANAMA: 1 male, 2 females, 
same data as holotype; W male, j female, Chiriqui "Perser. 2 “km W 
Cerro Punta, SEN, OZOSOWW, 299.1977. H. Hewden, cup traps; 1 
female, same locality ae Neletype, 190.1977, S. & |]. Peek, 
Berlese sample No. 366; 5 males, 2 females, Chiriqui Prov., 4 km 
W “Hato “del Volematr, 12001360 Wy) 27.V.-19V1.1977, Hever Ar Hewden, 
cup traps; 1 male, Chiriqui Prov., Was Lapinas, 5 Je SW Hato 
del Velean, 22.9.1977, S. € J. Peek, ere berlese, No. 391. 
COSTA RICA: 1 female, Melleza, 1300 m, (near Candelas, Panama), 
7.N1.1977, H & "A. Momden. 

Paratypes are in: Ottawa, Washington, Howden. 
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REMARKS. Canthidium leucopterum may be confused with 
variolosum and pallidoalatum, which frequently also have the 
elytra mostly ivory in colos. Lbhevelvtralumaroinms evenly and 
narrowly marked with brown or black and the trituberculate frons 
will distinguish leucopterum. These markings do not show signi- 
ficant variation; Size ranges from 3.0 tom4.Z mm. 


16. Canthidium ardens Bates 


Figs. 171-173 


Canthidium ardens Bates, 1887, p. 48. 

Cotypes, London and Paris. London specimens examined. 

Length 3.7 to 5.6 mm.  Dorsally brownish black to black 
with distinct cupreous cast, head and pronotum frequently with 
grceniSWu luster in" certain lights. Premetal disc and elytral 
intervals appearing smooth and polished at low magnification. 
Clypeus (Fig. 171) feebly bidentate, median emargination broadly 
Vesnamca clypeal mansin latesally arcuate to gena, there slightly 
to meaerately notched; surface of clypeus and gena moderately, 
closely punctate. Frons trituberculate, tubercles feebly developed, 
Median one approximately twice as large as lateral ones and 
ar omior in position. Supiace'o! iĉons aud vertex moderately to 
finely punctate. Eye dorsaliykat posterior end of gena narrow, 
two to four facets wide.  Pronotum evenly convex except for small 
oval lateral fovea om each cide, | posterior margin lacking adjacent 
groove or pumneitess. gripe eier lacking or indicated 
by faint, often obsolete lines, intervals when distinguishable 
usually smooth and flat, shining.  Pygidium minutely punctate, 
shinite. Posterior surface ol lore femur with one or two coarse 
setose punciures in 'apican ura) remainder impunctate, finely 
shagreened; middle and hind femora with ventral surface mostly 
impunctate, finely shaereemed. | Fore tibial spur of male similar 
to that of female but more bluntly rounded. Inner apical margin 
of fore tibia of male produced into distinct rounded anterior 
projection approximately egual to halt the length of adjacent spur. 
Maleueenitaliawas inca gs. IP. 195. 

MATERIAL EXAMINED. PANAMA, 25 specimens from: CANAL 
LONE =—BarrosGoklorado “stand; Trinidad River. ‘CHIRIQUI PROV. - 
near Boquete on Rio Caldera, 6000 ft.; 2 km N Santa Clara, 
Hartmann's Finca; Santa Clara; Volcan de Chiriqui, 2500-4000 ft., 
Champion (cotypes).  COCLE PROV. - El Valle, tributary of Rio 
Anton» El Veta piripa inyo Bio Guaybo. COLLECTION DATES: 
January cp May, June, July, August, November. 

CRER COUNINNTES, Vl iSpecimens from; COSTA RICA. 

EE, DIS species" varies considerably in size but can 
usually besreecnizea“ by ts shining cupreous or greenish dorsum, 
ee ee tribubelculate irons, non=punctate elytral 
strrae, anao) l nope y punctate anterior midline of the 
metasternum. While specimens that we are calling ardens vary 
comsidezably in size and color, al series from Turrialba, Costa 
Rica, at 600 m, average 5 mm in length while a series from 
Mom ever eo oon ca ar Om pa r se only 4 mm. In the 
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two seriesethene is no owerlap án size, the lacer forme is meme 
cupreous, the-small one greener. Panamamian Specimene” have noj 
shown these consistent differences. At present we have no evidence 
Bhat"twe or more species are included under ardens, but theme ps 
the possibility that we are confusing two Species under one ames 

The species (one or two) has been collected from fermented 
palm fruits, rat carrion, horse manure, and human fec€s. 
Canthidium ardens is diurnally active and has been most frequently 
collected Am. Ee: wet sasson. 

The species is found in moist forests at both low and middle 
elevations: T 


17. Canthidium aurifex Bates 
Figs. 174-178 


Canthidium aurifex Bates, 1887, p. 48. 

Cotypes, London and Paris. London specimens examined. 

Length 3.3 to 5.5 mm.  Dorsally black with distinct greenish 
er cupreous reflections; dorsal surfaces Shining, psonoteal isc wet 
elyteadk intervals with hamerous ezskremely minie punciures. 
Clypeus (Figs. 174, 175) very feebly bidentate, median emargina- 
tion shallowly, broadly V-shaped.  Clypeal margin laterally evenly 
ürcwate to gena, there margim Teébly olrsel, "Unen evenly arcuate 
to posterior of gena.  Clypeal surface transversely rugose or 
closely contiguously punctate; gena closely punctate; Irons tri- 
tuberculate, each tubercle low, conical, the median tubercle 
distinctly anterior in position; surface of vertex closely, moder- 
ately punctate, less so posteriorly. Eye dorsally at posterior end 
Of gena narrow, three to five facets wide. Pronotum evenly convex 
except for small circular lateral fomeamon Cach side; arca aet 
to posterior margin not punctate,mot depressed. Elytral striae 
consüásting. of distinct indented Limes imterrupied by Parr evenly 
Spaced coarse punctures; intervals nearly flat, shining, minutely 
punctate. Pygidium düstimetly punetate;, particularly in basal 
half, there separated by a distance approximately «equal to one: 
diameter. Posterior surface of fore femur. with scattered minute 
punctures, the surface between finely skapmecmed, middle ama himd 
femora ventrally with scattered minute punctures, surface between 
smooth to finely shagreened. Fore tibial spur of male (Fig. 176) 
flattened and enlarged in apical half, the apex emarginate, 
broadly V-shaped; inner edge of tibia at base of spur slightly 
produced anteriorly, forming an acute angle. Male genitalia as 
im fite 17 ie 1. 

MATERIAL EXAMINED. PANAMA, 91 specimens from: CANAL 
ZONE - Balboa; Barro Colorado Island; Canoa Saddle; Gatun Lake; 
Fort Sherman; 5 mi. NW Gamboa; Paraiso; Pipeline Road; Rio 
Trinidad. COLON PROV. - Portobelo. PANAMA PROV. — Cerro 
Campana, 850 m. COLLECTION DATES: January, February, March, 
April, May, June, July, September, November, December. 

OTHER COUNTRIES, 36 specimens from: COSTA RICA, ECUADOR. 

REMARKS. Canthidium aŭrifex exhibits a great variation in 
size and to a lesser degree also varies considerably in color. 
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The sime range- given in the déscripiionwoccurred in specimens. from 
Barro Colorado Island. However, in some localities the size seems 
to be fairly consistent. Specimens taken near Turrialba (900 m), 
Costa Rica, averaged about 4 mm in length while specimens from 
Monteverde (1500 m), Costa Rica, averaged about 5 mm. Specimens 
from Rio Palenque (200 m), Ecuador, varied between 4 and 5 mm 
in length. Color ranges from black to black with strong green 

or "“aŭpseous "reflections; the color often uniform in ome locality, 
with Panamanian specimens often distinguishable from those from 
Ecwador. 

Panamanian specimens of aurifex have been collected from 
forest floor leaf litter; leaf surfaces; and at tapir, howler 
monkey, and human feces. 

On Barro Colorado Island this species is active throughout 
the daylight hours and is most abundant during the wet season. 
Teneral individuals occur, only in the early-mid wet season, with 
dry season specimens usually damaged or well worn. A number 
of specimens were collected along forest trails sitting on leaves 
14 to 25 cm above the ground. The species is primarily found in 
lowland moist forests. 


18. Canthidium hespenheidei n. sp. 
Figs. 179-182 


HOLOTYPE. Made, length 3.6 mm, greatest width 2.3 mm. 
Dorsally dark brown with strong cupreous reflections, shining; 
pronotum and elytral intervals with scattered minute punctures, 
those on elytra often vague. Clypeus (Fig. 179) bidentate, median 
emargination U-shaped; margin laterally broadly, feebly arcuate 
posteriorly to junction with gena; clypeal surface moderately 
punctate, ‘the punctures' often contiguous. Entire frons slightly 
elevated above plane of clypeus, nearly flat, no tubercles present. 
Eye dorsally at posterior end of gena narrow, two to three facets 
wide.  Pronotum evenly, moderately convex, lateral foveae 
obsolete; pronotum lacking line of punctures adjacent to posterior 
margin (Fig. 180).  Elytral striae represented by feebly impressed 
lines, the lines impunctate or with small, poorly defined, incon- 
Spicuous punctures; punctures if present frequently separated by 
10 or more diameters.  Elytral intervals nearly flat, with scattered, 
minute punctures; most of surface smooth and polished.  Pygidium 
shining, polished, with scattered minute punctures. Posterior 
surface of fore femur with one or two setose punctures near apex, 
remainder of surface smooth and shining.  Ventral surfaces of 
middle and hind femora smooth, shining. Fore tibial spur slender, 
apex acute, slightly shorter than in female; inner apical angle of 
tibia strongly produced, abruptly bent downward, with apex 
broadiy acute, the projection equal in length to tibial spur; 
tibial apex lacking distinct tuft of setae. Anterior third of 
metasternum between middle coxae distinctly punctate, the size and/ 
or number of punctures not noticeably reduced medially (this 
character separates the species from other small, cupreous species, 
all of which have the metasternum impunctate or feebly punctate 
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in anterior median third). Genitalia as in figs. 181, 182. 

ALLOTYPE. Female, length 3.5 mm, greatest width 2.2 mm. 
Differing from holotype in the following major characters: clypeal 
disc transversely rugose; pronotum and elytral intervals with 
minute punctures obsolete; inner apical angle of fore tibia not 
produced; «wel spur longer. 

TYPE MATERIAL: Holotype, male, Panama, -Panama Prov, 
Cerro Campana, 850 m, 8940'N, 79956 Ww, 23.1.1970, B.R. WUesgenheide 
(Howden).  Allotype, female, same locality as holotype, 800 m, 
30.V.1970, H.P. Stockwell (Howden). 

PARATYPES: 6 males, 24 females. PANAMA: 2 females, Canal 
Zone, Barro Colorado Island, VII.1969, 20.VII.1978, N.E. Woodley, 
J. Lawrence, B. & T. Hlavac; 2 females, Canal Zone, 5 mi. NW 
Gamboa, 9909'N, 79943'W, 28.X1.1969, H.A. Hespenheide; 1 female, 
Canal Zone, Madden Forest, mile 295, 9205 Ny 79°37 241.1990, 
H.A. Hespenheide; 1 male, 2 females, Panama Prov., same locality 
as holotype, 12W 1974, 18.419735 739.4N 9904 "tSp 1 
male, Panama,[C.Z.l, Camp Chagres, 26=27:X.1967, T. Taylor; 1 
male, Panama Pmowv., Gerro Mlulk ca 2000. fiu; 2050 1996, Ae 
Newton, in wet debris small forest stream. ECUADOR: 3 males, 

15 females, Pichincha Prova» AT “lam S Stow Domingo, 700 ft. Rib 
Palenque, 22-27.11.1976, H. & As Hewden, V. Nealis; 1 female, 
Piehinelia Prov., 2 dem E Mandai e4908ft. , 20. LAO) 5 la 
Peck, wet ravine; 1 female, Pichincha Prov., Tinalandia, 650 m, 
152286. V140985, Sw & Led 

Paratypes are in: Cambridge, Chicago, Ottawa, Washington, 
Howden. 

REMARKS. Canthidium hespenheidei is seemingly the smallest 
species in the genus occurring in Panama, with the size ranging 
from 2.6 to 4.1 mm. lt can occasionally be confused with smal: 
specimens of C. ardens that lack distinct tubercles on the frons. 
In these cases, the distinctly punctate anterior median third of 
the metasternum and the shape of the male genitalia will distinguish 
hespenheidei from ardens. The small size of hespenheidei, in 
conjunction with the "escher thet Irons, The Seria! lines on the 
elytra lacking punctures and the modification of the male fore 
tibia will separate the species from other Canthidium. Panamanian 
Specimens have strong coppery reflections while specimens from 
Ecuador have strong @reen reflections amd average sigshtly langer 
in size. 

The species is named in honor of Dr. Henry Hespenheide in 
recognition of the many interesting species of Panamanian 
Scarabaeinae that he has collected and made available to us. 

This species has most frequently been taken Sitting on 
leaves 10 to 15 cm abovewthe ground. A few specimens were 
collected at human fases. 


Onthophagus Latreille 


Onthophagus Latreille, 1802, p. 141; Bates, 1887, p. 66. 
Type-species: Scarabaeus taurus Schreber, by monotypy. 
The genus Onthophagus, with over 1500 species described, is 
one of the largest genera ef ozganisme. Even in Penama, where 
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only 19 species are kmown te occun) There is a considerable 
“diversity in the morpholss. "Ihe cenus"because ol its large 
size and diversity, is diteicult to debe morpnolosically without a 
relatively lemothy description. 

In Panama, species in the genus Onthophagus are small to 
moderate im Size, o to IS mm Im length, oblong oval, with a 
short thick compact body, convex above and below, with middle 
legs far apart and hind legs far back. Males usually have the 
head horned or tuberculate and (or) the pronotum with horns or 
other protuberances; females have tie head capinate and sometimes 
theopsenobumewrth a Carina or roma rmelevatien. The mentum "is 
hair) gen usv s o. quadrangular, emarginate; labial palpi hairy, 
3 segmented, first segment slightly shorter than second, third 
very small and inconspicuous. Labrum membranous, densely 
ciliate, concealed by clypeus. Mandeble elongate, rounded, 
without teeth, membranous toward apex, and ciliated on internal 
edge.  Maxillae terminate in large membranous ciliated lobes; 
palpi 4 segmented, first segment short and slender, second and 
third short and thickened, fourth fusiform and truncate at the 
end.  Clypeus relatively smooth in. male, carinate in female, 
variable in shape. . Antenna 9 segmented, with 3-segmented club. 
Scutellum not visible. Elytron short, somewhat narrowed and 
rounded postemierly: with seven! strides Fore tibia quadridentate, 
osen Slender ind cleme ate inwmele; Tore tarsi present in both 
sexes» midale and, hind tibiac apically enlarged and truncate: 
tarSSleriasr, EE On deer s “first segment elongate and 
subparallel; claws small.  Metasternum long and parallel sided, 
separated from mesosternum by rectilinear groove. Pygidium 
exposed. Males with last abdominal segment broadly emarginate 
at middle; females with last segment not constricted at middle. 


Key to species of Onthophagus 


ils Pronotal surface with at least some scattered, 
eres i setac, Ehe sekc Obvious in fresh speci- 
menoeat 10X, longer than one puncture dia- 
mic MINSGudo Soor "kacen elytra bicolored . . . 2 
Pronotal surface lacking setae longer than dia- 
Meter onm undc. elvira usually but not 


III SI UIN IAI GONON us supo. aue most e e | 
2: Dorsally brown to black or bicolored; pronotal 

surface dull if uniformly black, otherwise 

frequently shining; average size under 8 mm . . 3 


Dorsally uniformly black, often with green or 
Ditiesretleciions; pronotal surface between 
setose punctures smooth and shining; average 
size 8 to9 mm . . . . 3. crinitus panamensis Bates 


SE Pronétalgpunc: ures appearing. annulate; rim 
abrupt, depressed portion of punctures shallow, 
EMUS EE eer « + e onm e on A 
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Pronotal punctures simply impressed, rim rounded; 
dorsally meiiled er bieelemed . . . ene sf s'e. 5 


Pronotal punctures not contiguous, most separated 
by distance equal to one-half diameter or more; 


size moderate, 5 to 8 mm . . 14. atrosericeus Bouc. 
Pronotal punctures mostly contiguous; size small, 
3.5“to 5.0 mm. ege , Vil. “eosecimons Bates 


Pronotum anteriorly with broad. protubemsmee, 
either with small lateral tubercle onreach "side 
or prominence feeble and rounded; clypeus 
anteriorly rounded, sometimes briefly truncate 
but not shallowly emarginate; pronotum fre- 
quently with sides broadly marked with brown, 
longitudinal central thimdeorsmere dark brown 
to black, sometimes with cupmñeeus refleectiens . . 6 
Pronotum anteriorly with small V-shaped median 
prominence often overhanging .anterror ese, 
or prominence very small, roumaed or lacking; 
clypeus anteriorly shallowly emarginate or 
truncate; pronotum usually mostly or entirely 
black, frequently with greenish cast m w 
. ee COMMO. aM e ër laŭdolti Hame (complex) 


Pronotum in. beth sexes with well defined Teunedte 

or broadly cenvex protuberance; ‘elytra wemdlly 

with intervals alternately tan and dark brown 

or black; Ge Sizifo, eb. v « —— 

; e LEM marginicollis = (in part) 

Pts at masan tumid DW head» elytaa 

uniformly brown or irregularly mottled, not 

striped; amemege size 5m o. o. a. .e MES) Bouc. 


Pronotum and elytra distinctly different in 
color-or elyiika-moktled~or bi¢elenedi e e l... 8 
Pronotum and elytra similar in color (sometimes 
pronotum with more pronounced greenish cast 
but basic color uniformly dark brown or black). 10 


Elytra uniform in color or mottled, never with 

intervals alternately differing im cler ». "e. . 9 
Elytra with intervals alternately tan and dark 

browwi-or bleek . . . 0. maseinicollis Mer. (in pat) 


Pygidial surface basally between punctures dull, 
finely @ranular orwshagaeemed; hind femur 
ventrally smith~a short. roweofe9- or 4 coamse 
punctures, otherwise surface smooth or with a 
few minute punctures; male with erect horn 
near immer posterior edge of “each eye”. 8 
E — n.p. 
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ME 


lulo 


Td 


or 


ITAN 
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Pygidial surface basally between punctures 
shining, smooth; hind femur ventrally with 
widely scattered moderate-sized punctures; 
male with abruptly reflexed, nearly truncate, 
anterior clypeal p lacking horns on 
Wege . we e SU. wUwehryses Bates 


Prowetunwpurictate or met, ewenly cenvex or 

with broad tumosities or with paired horns, 

plates or tubercles, never with a single 

anterior median conical horn or — 

tuberciem. = cane e b dë li 
Pronotum heavily punctate with single anterior 

median horn or tubercle, in males horn pro- 

jecting anteriorly over head, bifurcate 

apically; im females forming em acute verti- 

cal tubercle at anterior margin; average size 

Om "EE l. .Wüe.wurabilis Bates 


Colorwdamie brewar towblaek, frequently with 
greenish-blue metallic reflections; middle 
and hind femora not differing greatly in 
color Pe veŭftral“Surfdices, Drow to. black . . . de 
Color brown to dark brown (pronotum and elytra 
heavily punctate); middle and hind femora 
(and often fore femur) mostly yellowish; 
auemtige sige 5.5 WWW . = = œ, . . 12. dicramius Bates 


Promgtum smooth or punetate; if punctate, “the 

punctures ji of umiform size in amy 

one area .. : =. IS 
Pronotum distinctly punetate, punctures centrally 

of two sizes; medium punctures separated by 

one to two diameters with small to minute 

punctures interspersed (dorsal surface of 

pronotum and elytra dull; color uniformly 

plek Vir. bluiSi cast); average size 9 mmi. . . 

E cyamcllos Bates 


Pronotum bituberculate or with paired ‘swellings 
either side of midline; some species with acute 
tubercles deeply separated at midline T€ " l 
Pronotum evenly convex or with median protuber- 
ance evenly rounded, anteriorly not impressed 
or did Mat amteploj midline . .. . +< + + - . 17 


Setae at apex of hind tibia mostly stout, with 
some fine setae between, mostly of similar 
length; pronotal —— narrowly 
divided =... s~. — m. “Ie 
Setae at apex of hind tibia. alternating between 
stout and slender, the slender setae often 
considerably longer; pronotal protuberances 


lies 


16. 


Diks 


16: 
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separated medially by a distaneexequal sto 
about half width of vertex; average size 8 mm. . 16 


Elytral interwals finely punctate, oumbsece fesbly 

shining; dorsal color black usually with strong 

green or cupreous cast; average size 6 to 7 mm 

MD 0 1 ĴĈ 3 m - X. 1. 
Elytral intervals obsoletely pumcinmed on 

impunctate, surfece-dull, minutely gramular; 

dorsal color dark brown to black, occasionally 

with bluish reflections; average size 7 to 8 mm 

19. „belorhimws Bates 


Pygidial surface distinctly shagreened or granu- 

lar, at most feebly shining; if hone on vertex, 

clypeal-frontal carina absent or highest 

medially; if horns lackinë then carina on 

vertex nearly straight ama slightly lower 

medially . .- « oc. ee ` AAA. WE 
Pygidial surface between punctures at most 

feebly shagreened, strome!y Siinine: “i Nomis 

on vertex; clypeal-frontal carina higher on 

either side of midline; if no horns on vertex, 

then carina on vertex ogival (brace=like) 

in shape mw . .« «wwe. e.» uu “ne "sp. 


Pronotal surface shining, at least medially; 
color dorsally frequently with metallic coppery, 
biuish er gmeeTislt Gal e ~= de cem. EE e j. 
Pronotal surface dull, opaque, particularly in 
median posterior half; color dorsally black, 
occasionally with greenish cast on pronotum; 
average size 16 to 7 mr. w ew. 5DWwIBDBODus "Bade 


18 


Hind femur relatively stout, width to length 
about 3:7; clypeal margin medially rounded or 
with wide reflexed area or with broad, rounded 
cs c w. "olo qi (PT c LE. 
Hind femur relatively slender, width to length 
about 3:9; clypeal margin medially with 
distinct, strongly reflexed horn (often 
expanded apically) or with margin with sharp 
V-shaped emargination; average size 7 to 8 mm 
Lu ons m -— Eé Simampi Har. 


Metasternum between middle coxae finely, 
shallowly punctate near coxal Margins . .. .. 20 
Metasternum between middle coxae coarsely, 
distinctly punctate near coxal margins, 
punctures separated by approximately one 
to two diameters; average size 8 to 10 mm 
| 2. Jade, TW, “88 C. 
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zos Color dorsally black with blue or blue-green 
reflections; metasternum «mteriorly"distinetly 
prow-shaped; well-developed males with 
anterior «clypeal margin broadly trumcate or 
shallowly emarginate; size frequently over 
Cai. <a „RP. OV. eee iM EERSus Say 
Color dorsally very dark brown to black with 
feeble metallic “uste, particularly on 
pronetum”metaStermum anteriorly only feebly 
tumid medially; well-developed males with 
anterior clypeal margin obtusely angulate 
medially; size usually under mm 
. 6. acuminatus Har. 


1. Onthophagus incensus Say 
pus. 186 


Onthophagus incensus Say, 1835, p. 173; Howden and Cartwright, 

1968, p. 244 

Type, Cambridge,. Examined. | 

Length /sOsto-11.0 mm. —Domsally black with bluish or 
greenish reflections, particularly on head and pronotum; head and 
pronotal disc of large males impunctate, smooth and shining; in 
small males and females head and pronotum moderately, closely 
pumctate; elyekal inteuvals fEEply pumketate, surface dull; pygidium 
shallowly, closely punctate, dull.  Metasternum between middle 
coxae with midline briefly but distinctly carinate; on either side 
of carinate area metasternum with scattered, shallow, poorly 
defined setose punctures. Middle femur ventrally with coarse 
punctures in apical half; hind femur ventrally with surface 
largely smooth or finely punctate (usually more distinctly punctate 
in females). 

MALE. Major form (Pig. 163): clypeus in apical third 
broadly, truncately reflexed, the reflexed portion often feebly, 
broadly emarginate; clypeal surface smooth. Lateral margin of 
clypeus and gena slightly sinuate, gena posteriorly inwardly 
arcuate. Clypeal-frontal carina absent; carina of vertex repre- 
sented by lomg,"cylinéries!, inwamdiy arewate horn arising from 
inner posterior edge of eye. Pronotum with anterior protuberance 
rising just behind anterior margin, the protuberance delimited on 
either "side yo! concaves groove for: the reception of the horn, 
each groovewfeebly, longitudinally arcuate, not strongly convergent 
posteriorly  bateralmantemior sumaees-of pronotum shallowly, 
closely punctate, median posterior areas frequently impunctate, 
shining. Fore tibia emy slightly elongate, lacking apical tuft of 
serde, “imiton cinese te rome. Miter term clypeus arcuate or 
only feebly truncate, scarcely reflexed, surface closely punctate. 
Ciypeal-frontal carina indicated by- transverse swelling, carina of 
vertex a low transverse ridge, median portion slightly posterior 
in position; horns absent.  Pronotal protuberance and related 
gBooves obsoletesto absent. 
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FEMALE. Clypeus shallowly arcuate, evenly reflexed, surface 
transversely rugose.  Clypeal-frontal carina complete, transverse, 
highest medially. Carina of vertex nearly straight, slightly 
elevated on each side at termination near eye.  Pronotum with 
protuberance low, delimited on each side by a small rounded 
tubercle, pronotal surface moderately punctate; closely so laterally, 
less densely so medially. 

MATERIAL EXAMINED. PANAMA, 103 specimens from: CHIRIQUI 
PROV. - Baldwin Forest; Bambito; Cerro Punta; E! Valle de"Nubes, 
4500 ft.; Finca Lerida; Hartmann's Finca; Las Lagunas, 1360 m; 
Rovira (12 miles NW); Santa Clara; Volcan de Chiriqui. PANAMA 
PROV. - Cerro Campana.  VERAGUAS PROV. - Potrerillos. COLLEC- 
TION DATES: January, March, Mays june, October, December. 

OTHER COUNTRIES, 104 specimens from: MEXICO, EL SALVADOR, 
COSTA RICA, VENEZUELA, COLOMBIA, ECUADOR. 

REMARKS. The species has been obtained from horse, human, 
and tapir feces. In Panama it is restricted to moist forest areas 
at middle elevations. 


2. Onthophagus batesi Howden and Cartwright 
Fig. 184 


Onthophagus batesi Howden and Cartwright, 1963, p. 21. 

Type, Washington. Examined. 

Length 6.0 to 9.5 mm. Dorsally dark brown to black, 
occasionally with slight greenish luster; impunctate to finely 
punctate, punctures of elytral intervals frequently with minute, 
very. inconspicuous setae.  Pronotum varying from smooth and 
polished (large males) to finely, distinctly, punctate (small males 
and females), surface between punctures smooth and shining. 
Elytra with striae feebly impressed, each stria represented by a 
double line interrupted by shallow punctures, usually separated 


by approximately two diameters.  Intervals flat with irregularly 
scattered minute punctures, surface between shagreened or finely 
granulate, feebly shining. Pyugidiuli' elesely punctate, „punciures 


frequently irregular, sometimes becoming confluent, forming area 
of transverse rugosity, surface shagreened, setae lacking or 
minute. Metasternum between coxae with numerous large, distinct, 
setose punctures present in two-thirds of area between coxae; 
median area raised, midline shallowly impressed; median area, 
particularly posteriorly, lackines tange punctures, with only 
scattered minute punctures, surface mostly smooth and shining. 
Hind femur with a few scattered coarse punctures concentrated in 
apical anterior half of ventral surface, remainder of surface with 
a few minute punctures, the surface smooth and shining. 

MALE. Major form (Fig. 184): clypeus with anterior margin 
abruptly reflexed, the area almost truncate or very shallowly, 
broadly emarginate; posterior portion of clypeus and frons lacking 
a carina» er with arina vaguely indicated laterally; surface 
nearly flat, finely, distinctly, «punctate: Lateral.mtargin of clypeus 
in conjunction with gena slightly sinuate, feebly indented at 
junction between clypeus and gena. Vertex with two long, widely 
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separated, slightly divergent vertical horns; the horns nearly 
straight, feebly transversely flattened, with a very distinct U- 
shaped carina extending from the middle of the horn downward 
and across to other horn. Pronotum posterior to horns broadly, 
shallowly, concave. Pronotal protuberance between horns broadly 
rounded anteriorly, not sharply delimited laterally, remainder of 
pronotum evenly convex. Fore femur slightly elongated, lacking 
distinct tuft of setae but with slightly upturned tooth above apical 
spur “Mimor form: chypeus om modenaitel; weflexed anteriorly, 
the reflexed portion frequently truncate, surface of clypeus more 
heavily punctate, occasionally transversely rugose, clypeal-frontal 
carina often evident as low transverse ridge, horns on vertex 
greatly reduced, but with U-shaped carina still evident. Pronotal 
protuberance occasionally reduced to feeble tumosity. Fore tibia 
may be unmodified, similar to that of female. 

FEMALE. Clypeus with anterior margin truncate or feebly 
emarginate, weakly reflexed, clypeal-frontal carina low, of nearly 
uniform height; clypeal surface transversely rugose. Carina on 
vertex transverse, very slightly arcuate with lateral termination 
slightly posterior, not clearly defined.  Pronotum with weak median 
protuberance, often with very slight lateral concavity on each 
side. 

MATERTAL EXAMINED. PANAMA, 3 specimens from: CANAL 
ZONE - Ancon; Camp Chagres; Coco Solo Hospital. COLLECTION 
DATES: july, Augset, October. 

OTHER COUNTRIES, 108 specimens from: MEXICO, BELIZE, EL 
SALVADOR, NIMSEERACUASOGCOSTASISECA . 

REMARKS. One Panama specimen was captured in a light 
trap. One Costa Rican specimen was obtained from the stomach of 
a bat, Nyctidromus albicollis. Other specimens from Nicaragua 
were found under cow dung. The species is frequently common in 
cUL=ever ael. 


3. Onthophagus crinitus panamensis Bates 
Rig. 105 


Onthophagus crinitus var. panamensis Bates, 1887, p. 68. 
Cotypes, London and Paris. London specimens examined. 
Length 7.O“to I0.0"mm.  Dorsally black, frequently with 

greenish or metallic reflections, particularly on head and prono- 

tum; dorsum punctate=setose, setae erect, pale yellowish or tan; 
pronotal punctures separated by less than one diameter, surface 
between smooth and shining.  Elytral intervals distinctly, irregu- 
larly punctate, the punctures slightly smaller than on pronotum, 
separated by about one diameter, each stria represented by feebly 
impressed double line frequently interrupted by punctures. 

Pygidium with punctures similar to those of pronotum, surface 

between smooth and shining, most punctures with long erect setae. 

Metasternum and ventral surfaces of all femora with scattered 

coarse setose punctures, most punctures separated by two to three 

diameters. 
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MALE. Major form (Fig. 185): clypeus with sides converging 
to broadly truncate reflexed apex, apex often very shallowly 
emarginate, lateral margin of clypeus and gena forming nearly 
straight line. Dorsum of head moderately to coarsely punctate. 
Frontal carina absent, carina of vertex represented on each side 
by long, upright, inwardly arcuate honn«arising frem postenior 
portion of vertex behind eye. Pronotum with median protuberance 
rising vertically above anterior margin, the protrusion limited on 
each side by broad, shallow groove; groove on each side directly 
beyond horn on head and extending inwardly behind anterior 
margin of protrusion, remaindervef pronetum evenly comwex.- Fore 
tibia distinctly elongated with a tuft of yellowish setae at base 
of apical spur. Minor form: clypeus. similamw. e temalesexcept 
slightly more broadly truneate anteriorly.  Clypeal=frontal earina 
present, feebly developed. Carina on vertex present medially, 
lateral horns feebly indicated or totally lacking in very small 


specimens.  Pronotum with minute swelling on either side of mid- 
line indicating vestige of-pronotal protuberance; otherwise pronotum 
evenly convex. Fore tibia unmodified. 


FEMALE. Clypeus arcuate, often more broadly so anteriorly. 
Surface closely punctate to transversely rugose, both clypeal- 
frontal carina. and carina of vertex present, indicated by- low, 
nearly straight or feebly- arcuate ridges, highestemedially.  Prono- 
tum with small tuberculate swelling on either side of midline 
posterior to anterior margin, pronotum otherwise evenly convex. 

MATERIAL EXAMINED. PANAMA, 126 specimens from: CANAL 
ZONE - Ancon; Barro Colorado Island; Cabima; Canoa Saddles; 
Fort Kobbe; France Field; Madden Forest; Paraiso; Pipeline Road. 
COLON PROV. - Alhajuela. PANAMA PROM. — teraijam COLLECTION 
DATES: Every montheéf the year. 

OTHER COUNTRIES- Nemes 

REMARKS. The use of a subspecies mame for Panama speci 
mens i5 seemingly valid. The nominate species from Mexico has 
smaller punctures on the pronotum, the head is usually less Punc- 
tate and in large males the horne ol the wertexmeare mere anewate 
with apices flattened. Whilesthe differencesmane «quite Small, they 
seem to be consistent and hence the Pamamaniam specimens ane 
treated as distinet. 

Onthophagus c. panamensis has been obtained at rat carrion 
and on horse, howler monkey, human, and tapir feces. On Barro 
Colorado Island, panamensis is active from 0700 to 1900 hours 
with mo significant peaks of abundance during that period. It is 
most abundant during the dry season and early wet season and 
has only once been receded from carsion. ln Panama tiie Species 
is seemingly restricted to lowland moist forests. 


4. Onthophagus stockwelli n. sp. 
Figs. 186-189 
HOLOTYPE. Male (major), length 9.0 mm, greatest width 4.5 


mm. Color dorsally black with faint brownish-purple tinge. 
Antennal Club tam to reddish tam. Dersal surface shining, setae 
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mestlyrabsent, ~a few VenynimutesSetiospresention selytral intervals. 
Clypeus (Fig. 186) with margin laterally arcuate and feebly 
reflexed:; «smteriorlysmone: strongly» neflexed, tslightly-thickened, 
faintly"emarginaŭte, almost truncate» clypeal “surface closely punc- 
tate; clypeal-frontal carina present, low, «most distinctly-elevated 
on -either side midva berveensmidblimenand "immer "margin of „gena, 
carina in profile bisinuate (almost biangulate). Gena not expanded 
beyond line of clypeal margin, junction with clypeus slightly 
indented; gena «and fronSkelosely punctate, Vertex with low trans- 
verse" cavina estimates, on either sidesnear inner edege-of eye in 
vertical, nearly straieht,..cy lindrieal horm; the two horns very 
slightly diverging, height «of horns approximately 1 mm; vertex 
behind smooth.  Pronotum (Fig. 186) with anterior median pronotal 
protrusion- fes «developed, shevpronotum “behind “head rising 
nearly““srtiamlyuto“a small moundedmtuberclewon either side of 
midline, prRermmusion thus bituberculate; remainder of-pronotum 
eveniconveam; surface “just posterior“tortuberclessand”near lateral 
mengims fimely, sclosely punctate, central: posterior-half-of pronotum 
impunetate.  Elytral“striae impresscedyucach stria represented by 

an impressed single line interrupted by punetures separated by a 
distamee "equal tows tow) diameters of"one puncture; elytral intervals 
feebly convex, with scattered, distinct small punctures, some with 
minute "setae; ksurtace berweenm punctures very smooth, shining. 
Punctate area of pygidium enclosed by marginal bead, three-fifths 
as long as wide, punctures separated by approximately one dia- 
meter sumiacembetween™very finely shepreened, «shining. Fore 
tibia (Fig. 187) unmodified, similar to female, lacking apical 

tuft fesehaewend het elongated, -Mebaebernum between middle 

cose cSSleteiymcesinete-anmtemorby, near coxae with a few 
scalered "Tasse punctures, therwmise metast num eenmtrally"at most 
minutely punctate, largely smooth “and shining. Middle and hind 
femora ventrally each with a row of four to six coarse punctures 
along median axis in apical third, numerous coarse punctures 
precem nar anWericr marcin, emrat ol ventral surface minutely 
punctate, mostly smooth. 

ALLOTYPE. Female, length 9:12 mm, greatest width, 4.3 mm. 
Differing from male in” the following characters: clypeal margin 
(Fig. 188) very briefly truncate anteriorly, otherwise arcuate; 
masginagradual!y becoming more! strongly reflexed anteriorly, much 
less so than in male; clypeal-frontal carina low, transversely 
arcuate, highest medially; carina of vertex (Fig. 189) broadly 
ogival in shape, horns absent; pronotum nearly as in male but 
with tubercles of protrusion more pronounced. 

TYPE MBA sewHoletywpe,wmebes Panama, Colon Prov., 270 
ma 10 Mie SE Golen, Safe Rita “Ridge, 10-0129V7.1977, S. Peck, 
carrion trap, day 2 (Howden).  Allotype, female, Canal Zone, 
Buwsro Gelonese Island, 254V41975, (OJP. Young, tapir feces trap 
(Howden). 

PARATYPES: 107 males, 128 females. PANAMA: 26 males, 27 
females, same locality as allotype, taken on various days in 
January, Eebrusmy, May». Jute, September, October, November, 
paeemberw "by L.]. Botfimer, P.]. Dewlwapten, T.L. Paulson, and O. 
Young, some taken at Ateles feces, coati feces, howler monkey 
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feces, human feces, and tapir feces; 1 female, Canal Zone, "Barro 
Colorado Island, 30.41.1976, E.G. Ridey>.® femelle, Panama Drow. , 
Cerro Azul, 24.W.1975, Ow Young, "tapir feces tpi "Bett: wil 

males, 92 females, Pichincha, 47 km5 Sto: Domingo, Kio'Pailonque 
Sta., 24-25.11.1976, Howden; Nealis, Pech 195825.9.1970$ So Peels, 

28«31.V1124976, S. Peck, all human«dung uis, 7-225. LL.1979, L. 

Ling, S. Marshall;-7 males, 5 females, Esmeralda; da km Si, Sam 
berenzo, 5 m, La “Chiquita Sta., 6911.VI.1985, ^5. Desk. dug trap 
in forest; 3 males, 2 females, Manabi, 73 km "NE Chome, 300 m, 90 
km W Sto. Domingo, 6-9.VI.1976, S. Peck, dung traps. 

Paratypes are in: Cambridge, Chicago, Ottawa, Washington, 
Howden, Poulson, Ratcliffe, Riley, Stockwell. 

REMARKS. Variation is average for the genus. Length ranges 
from 5.7 to 8.7 mm. Dorsal color varies from dark brown te 
black with most specimens having slight blue or purple reflections; 
a few however, have a distinctly green cast. In minor males the 
pronotal protrusion may be greatly reduced, the tubercle on each 
side poorly defined; likewise the horn on either side of the vertex 
may be reduced to a small conical tubercle and in very small 
males the carinae of the head may be similar to females. In 
small females the two tubercles on the pronotum may be greatly 
reduced. There is some variation in the density and size of the 
pronotal punctures, but the species does not show the degree of 
variation found in some of the more variable species of Onthophagus. 

The closest relative of stockwelli is an undescribed species 
from Oaxaca, Mexico, that has similar carinae and pronotal 
characters, but differs in several small characters and is readily 
separable by its grayish-black antennal club. Among species 
sympatric with stockwelli, small females of acuminatus are the 
most likely to be confused with it, but the ogival shape of the 
carina on the vertex of stockwelli is very distinctive. The 
bituberculate pronotal protrusion of stockwelli is also usually 
sufficient to separate it fromesyapabbye Species. Je species. is 
seemingly a wet-lowland forest form and is attracted to a variety 
of different kinds of animal feces. On Barro Colorado Island, 
stockwelli is mainly active from 700 to 1100 hours and 1400 to 1700 


hours. 
We are pleased to “ame this: distimetimer Onfhiopbasus Th 


honor of Dr. Henry Stockwell who assisted both of us on numerous 
occasions and who has collected many of the Scarabaeinae species 
occurring in Panamax 


5. Onthophagus nyctopus Bates 
Fig. 190 


Onthophagus nyctopus Bates, 1887, p. 68. 

Gotypes; London «ud Paris. London Specimens ezamined. 
Dength 5.0 to 7.2 mm. Dorsall; black, disc of pronotum 
opaque, imparting grayish sheen; anterior face of pronotal protuber- 
ance of some males greenish; dorsal setde absent. Head, pronotum 

and elytral intervals with. small, shallow, sometimes shining 
punctures; punctures on pronotum Separated by one to three dia- 
meters; punctures on elytral intervals frequently obsolete, particu- 
Lage near sutüse. Elytral striae scarcely impressed, represented 
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by distinct double line, the lines feebly interrupted by faint 
punctures separated by three to four diameters; intervals flat, 
surface distinctly shagreened or finely granular, dull. Pygidium 
closely punctate, puncturesmnearly contiguous, surface between 
shining; setae very inconspicuous or absent.  Metasternum between 
middle coxae with scattered setose punctures near anterior lateral 
edge, median portion smooth to very minutely punctate; elevation 
of anterior midline rounded, not carinate. Middle and hind femora 
with scattered, coarse, setose punctures on outer half or third of 
ventral surface, remainder of surface smooth or minutely punctate. 

MALE. Major form (Fig. 190): combined clypeal and genal 
margin evenly arcuate, narrowly reflexed, more strongly so 
anteriorly; clypeal surface finely punctate, punctures separated 
by approximately one diameter, surface between smooth and shining. 
Clypeal-frontal carina very low but distinctly indicated. Frons, 
anterior portion of vertex and gena less closely punctate than 
clypeus. Carina of vertex represented by two nearly straight, 
cylindrical, somewhat posteriorly inclined horns on either side 
near inner posterior margin of eye; each horn connected with its 
opposite by feeble ridge, inner edge of horns and connecting ridge 
being broadly U-shaped.  Pronotum posterior to horns longitudinally 
concave, the pronotal protuberance between narrowly rounded 
anteriorly; remainder of pronotum evenly convex. Fore tibia 
unmodified, not elongated, lacking apical tuft of setae. Minor 
form: head not differing greatly from major form except horns 
reduced to small conical tubercles.  Pronotal protuberance similarly 
reduced, particularly height of anterior face; concavity behind 
reduced horns frequently» very small. 

FEMALE. Differing from male in the following major characters: 
clypeal margin less reflexed, carina of vertex low, arcuately 
rounded on either side of depressed midline, the carina slightly 
angulate on either side near lateral termination. Pronotum with 
sligit,.vemmded, anterioremedian protuberance;~remaimder of prono- 
tum evenly convex, or with posterior midline faintly impressed, 
the posterior median third of pronotal disc appearing flattened. 

MATERIAL EXAMINED. PANAMA, 13 specimens from: CHIRIQUI 
PROV. = Hartmanm's Finea, 1200 m, 1300. PANAMA PROV. - 
Cerro Campano. "COLLECTION DATES: Me, August. 

OTHER COUNTRIES, 70 specimens: from: MEXICO, COSTA RICA. 

REMARKS. Females of the species may be confused with 
females of acuminatus, but in acuminatus the pronotal surface is 
shining between punctures whereas in nyctopus much of the 
pronotal surface iswdull, opasgue. 

This species has been collected only at human feces. 


6. Onthophagus acuminatus Harold 
Fig. 191 


Onthophagus acuminatus Harold, 1880, p. 30. 

Coty pes Paris. . Not seen. 

bength 4.3 to 7.0 mm. Head and, pronotum red-brown. to 
very dark brown or nearly black; elytra darker than pronotum, 
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dark brown to black; occasionally head and pronotum with metallic 
sheen.  Dorsal setae lacking, pronotum with punctation variable, 
frequently mostly impunctate in male major, minutely punctate in 
either sex; if moderately punctate then usually female or male 
minor. Elytra with striae shallowly but distinctly impressed and 
with shallow strial punctures separated by approximately two dia- 
meters; intervals feebly convex with scattered small to moderate 
sized punctures, surface between smooth and shining.  Pygidium 
with close, moderate to large punctures, most with a small, 
inconspicuous seta centrally; surface between punctures shining, 
less so basally where surface finely shagreened.  Metasternum 
between coxae and ventral surfaces of middle and hind femora 
with scattered small to minute punctures, surface between shining. 

MALE. Major form (Fig. 191): clypeus broadly acuminate 
anteriorly, apex reflexed with sides forming an obtuse angle, 
lateral portions of margin only slightly reflexed, feebly arcuate, 
feebly notched at junction with non-expanded gena.  Clypeal- 
frontal carina absent medially, poorly developed laterally adjacent 
to and anterior to gena. Carina of vertex obsolete medially, 
represented on either side near inner, posterior edge of eye by 
nearly cylindrieal, erect, slightly postenioris tmelbined oss. 
Surface of head almost uniformly, moderately punctate, most 
punctures separated by less than one diameter. Pronotum longi- 
tudinally concave posterior to each horn; concavity on each side 
delimiting anteriorly rounded pronotal protuberance, rarely pro- 
trusion anteriorly flattened or slightly depressed along midline at 
summit; disc of pronotum impunctate or minutely punctate, surface 
very smooth and shining. Fore tibia similar to female, not un- 
usually elongated, lacking tuft of apical setae. Minor form: 
clypeus with median apical margin scarcely reflexed, abruptly 
rounded, sometimes only obsoletely acuminate; clypeal-frontal 
carina low, complete, of nearly uniform height; carina of vertex 
sometimes present medially, particularly when horns reduced to 
small conical tubercles; pronotal protuberance reduced to slight 
anterior median swelling. 

FEMALE. Differing from male as follows: clypeus arcuate, 
surface transversely rugose; clypeal-frontal carina complete, low, 
arcuate either side of feeble median depression; pronotum with 
slight, rounded, anterior median swelling or with pronotum evenly 
convex, surface usually more distinctly punctate than in male. 

MATERIAL EXAMINED. PANAMA, 314 specimens from: CANAL 
ZONE - Ancon; Barro Colorado Island; Cabima;.Coco Solo; Corozal; 
France Field; Gamboa; Madden Forest; Pipeline Road; Rio Frijoles; 
Rio Trinidad; Skunk Hollow.  CHIRIQUI PROV. - Bugaba, 800-1500 
ft.; Dawad; Rovita. COCLEsPRON..— El Malle, 2690 ft. BANKA 
PROV. - Cerro Campana. COLLECTION DATES: Every month of the 
year. 

OTHER COUNTRIES, 116 specimens from: COSTA RICA, COLOMBIA, 
ECUADOR. 

REMARKS. This species has been recorded at light; in 
Virola sp. seed husks; on opossum, peccary, and rat carrion; and 
at coati, howler monkey, human, margay, spider monkey, and 
tapir feces. 
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On Barro Colorado Island, acuminatus is active throughout 
the period of 0600 to 2100 hours, particularly from 0600 to 0800 
hours and 1600 to 1900 hours. It is one of the most abundant 
Scarabaeinae and is equally common in all months of the year. 
The preferred food appears to be feces, with a few individuals 
being found on carrion in the late wet season. The species is 
restricted to lowland moist forests, at least in Central Panama. 


7. Onthophagus transisthmius n. sp. 
Bios. 4192, 4995 


HOLOTYRE,“Male, ngih 5.5 mm, greatest width 3.2 mm. 
Head and pronotum (Fig. 192) very dark brown with cupreous 
cast, elytra and pygidium reddish brown.  Clypeal margin broadly 
arcuate, anterior two-thirds narrowly reflexed; clypeal surface 
finely punctate adjacent to margin, remainder of clypeus and 
adjacent frons nearly impunctate and flat, clypeal-frontal carina 
absent. Gena in same plane as clypeus, margin very slightly 
flared to rounded median angulation. Vertex slightly uneven, 
carina obsolete across vertex between horns, horn on each side at 
inner edge of eye cylindrical, inclined posteriorly, feebly bowed. 
Pronotum posterior to horns shallowly, broadly concave; anterior 
median area between horns feebly elevated, face only slightly 
more convex than lateral areas of pronotum; concavities smooth, 
remainder of pronotal surface with numerous, evenly spaced small 
punctures, mostly separated by two to three diameters, obvious 
setae lacking, surface between punctures smooth to finely shagreened, 
shining. ` Elytral striae each represented by slightly impressed 
double line, the line interrupted by shallow punctures separated 
by two to four diameters; intervals flat, minutely punctate, sur- 
face largely granular; punctures of marginal intervals with small, 
inconspicuous, pale setae.  Pygidium with large, shallow, somewhat 
irregular punctures, some lateral ones with setae; surface between 
punctures shagreened, becoming granular basally, feebly shining 
to dull. Fore tibia similar to female, not elongated, lacking 
apical tuft of setae. Metasternum between middle coxae with 
scattered, coarse, setose PEORGIUMZESNSGS comae, minutely punctate 
and shagreened medially, midline anteriorly elevated, broadly 
rounded, not carinate. Middle and hind femora each with 
scattered coarse punctures on outer half of ventral surface. 

ALLOTYPE. Female, length 5.9 mm, greatest width 3.1 mm. 
Differing from holotype in the following major characters: clypeal 
and genal margins (Fig. 193) evenly arcuate, clypeal margin only 
slightly more arcuate anteriorly than laterally, surface trans- 
versely rugose.  Clypeal-frontal carina low, arcuately elevated 
to midline; frons, genae, and vertex moderately punctate; carina 
of vertex low, slightly depressed medially, outer third on each 
side slanted posteriorly toward posterior margin of vertex near 
inner edge of eye; pronotum with feebly raised, rounded, anterior 
median protrusion; posterior third of pronotal midline feebly, 
broadly concave, opaque; pronotal surface with punctures slightly 
deeper, more pronounced than in male, most with very minute, 
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extremely short central seta, length of seta equal to approximately 
half diameter of puncture. 

TYPE MATERIAL: Holotype, male, Panama, Canal Zone, Gamboa, 
Limbo Hunt Club, 23-24.X.1975, O.P. Young, tapir feces trap 
(Washington). Allotype, female, same data as holotype (Washington). 

PARATYPES: 11 males, 7 females. PANAMA: 8 males, 5 females, 
same data as holotype; 1 male, 1 female, same data as holotype 
except taken in human feces trap; 1 female, same locality as 
 holetype, TO:V.H905, O.P. Young; apu feces trap; 1 male, Canal 
Zone, Frijoles, 2-3.X1.1975, Buena Vista P., O.P. Young, tapir 
feces trap; 1 male, Canal Zone, Skunk Hollow, lie. Melek 10975 Bec. 
Ratcliffe. 

Paratypes are in: Ottawa, Washington, Howden, Ratcliffe. 

REMARKS. Variation in the series is not great. Size ranges 
from 4.3 to 5.5 mm. In females pronotal color usually has a 
more greenish tinge and in both sexes the elytra vary from tan 
to dark brown (in greasy specimens the metathoracic wings are 
partly visible and tend to darken the elytra). In minor males 
the clypeal margin is feebly reflexed, horns reduced to conical 
tubercles and the pronotal protrusion is only feebly developed. 
Pronotal punctures show little variation, as do most other charac- 
ters. 

The species belongs to a complex of small species that occur 
along the northern and western margins of South America from 
Panama to Trinidad and Peru. Most species in the group have 
conspicuous dorsal setae, at least on the elytra, and in major 
males the majority of species have the horns on the vertex con- 
nected by a reasonably distinct ridge or carina. Within this 
complex transisthmius is most closely related to O. ophion confusus 
Boucomont and to O. nabelecki Balthasar, both occurring in 
Ecuador and Colombia (these two may be synonymous). These 
latter forms average at least 1 mm larger, the head of major 
males is more distinctly punctate, the horns are bowed inwardly, 
in some cases almost encircling the pronotal protuberance. 

Pronotal color is usually a distinét green, the elytral lines are 
less distinctly marked, and the pygidial punctures are more 
feebly developed. All of the above characters seem to separate 
the South American forms from the Panamanian transisthmius. 


8. Onthophagus marginicollis Harold 
ics. "MA, 95 


Onthophagus marginicollis Harold, 1880, p. 31. 

lypeeor cetype, Paris. Net? seem. 

Length 4.5 to 6.0 mm.  Dorsal color: head brown to black, 
when black frequently with metallic reflections. Pronotum with 
margins, particularly lateral ones, tan to brown. Median third 
to four-fifths of pronotum very dark brown to black, if black 
frequently with faint greenish or metallic cast. Each elytron 
with sutural third, fifth, and seventh discal intervals dark 
brown to black, the intervening intervals (i.e., second, fourth, 
etc.) always lighter in color, tan to brown.  Pygidium tan to 
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brown, area near midline frequently darker.  Pronotal surface 
moderately, closely punctate, the punctures separated by from one 
to three diameters, more widely spaced in male; punctures smaller 
medially.  Pronotum with lateral punctures in male and all 
punctures in female each with a short inconspicuous, pale seta. 
Elytral surface with stria represented by the usual double line 
interrupted by shallow punctures separated by four to five dia- 
meters; intervals flat, granular, minutely punctate in male or 
coarsely punctate in female, the punctures of the latter each with 
a fine seta. Pygidium coarsely punctate-setose, surface in basal 
third between punctures dull.  Metasternum between coxae with 
scattered coarse punctures only in lateral third adjacent to coxae, 
median third largely impunctate, smooth and shining, not carini- 
form anteriorly. Ventral surfaces of middle and hind femora with 
scattered coarse punctures mostly restricted to apical halves. 

MALE. Major form (Fig. 194): clypeus strongly reflexed in 
anterior thigd, mangin finely asenawe. = PosPemrer half „of clypeus 
nearly flat, transversely punctate-rugose; posterior margin of 
clypeus delimited by a low, nearly straight transverse carina. 
Gena with margin slightly expanded beyond line of clypeal margin. 
Frons and vertex moderately punctate; vertex with U-shaped carina 
which forms long cylindrical horn above and behind each eye 
(Fig. 194). Pronotum with median protrusion delimited on each 
side by smooth indentation for reception of horn on vertex. Fore 
tibia similar to that of female and noticeably elongate. Minor 
form: clypeus less strongly reflexed, posterior clypeal carina more 
elevated, horns of carina on vertex reduced or absent in extreme 
cases, pronotal protrusion greatly reduced, in some cases obsolete. 

FEMALE (Fig. 195). Head similar to minor male, the carina 
of vertex broadly arcuate, of nearly uniform height, horns lacking. 
Pronotum in large specimens with a distinct antero-median protru- 
sion rising vertically beyond anterior margin, terminating laterally 
on each side in a slightly produced rounded knob, the knob 
almost directly beyond inner margin of eye. In small females 
this protrusion may be almost totally lacking. 

MATERIAL EXAMINED. PANAMA, 127 specimens from: CANAL 
ZONE - Ancon, Hort Kopwe; Frijoles; Rio Crricito. CHIRIQUI PROV. - 
David; Galera de Chorcha; Remedios; Volcan de Chiriqui. COCLE 
PROV. - Aguadulce; El Valle. PANAMA PROV. — Cerro Campana; 
Maje; Panama Cik; kio La Jagua. VERAGUAS PROV. - Los 
Ae arrocos. COEEECPIIONSDATES: January, “Merch, May, June, July, 
August, September, December. 

OTHER COUNTRIES, 58 specimens from: MEXICO, GUATEMALA, 
EL SABVADOR) NICSKASUA, COSTA KICAS COLOMBIA, GUYANA, CUBA. 

REMARKS. This species has been captured under bark, and 
at cow, horse, human, and tapir feces. IL occurs in open 
pastures, scrub, and open secondary forest at low and middle 
elevations. 
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9. Onthophagus lebasi Boucomont 
Bugs. 1989 197 


Onthophagus lebasi Boucomont, 1932, pp. 308, 326. 

Type, London. Examined. 

Length 4.5 to 5.5 mm.  Dorsal color: head black with green 
or cupreous reflections. Pronotum tan to brown on lateral thirds, 
median longitudinal third darker, often greenish black; dark 
median band often abruptly widened at middle. Elytra brown to 
dark brown, areas near striae sometimes slightly darker. Pygidium 
same shade of brown as sides of pronotum. Surface of pronotum 
coarsely punctate, punctures usually separated by less than one 
diameter, most punctures bearing a distinct, erect, tan seta; sur- 
face between punctures very finely shagreened, moderately shining. 
Elytral intervals, except for sutural one, with two to three rows 
of small punctures, each puncture with a raised granule anteriorly, 
an erect tan seta arising from each puncture. Tem idium coancely 
punctate-setose, surface between shining. Metasternum and ventral 
surfaces of middle and hind femora with fairly evenly scattered, 
coarse, setose punctures. 

MALE. Major form (Fig. 196): clypeal margin relatively 
evenly arcuate and only moderately reflexed; margin of gena only 
slightly irregular at junction.  Clypeal surface flat with a few 
scattered punctures; clypeal carina absent; frons and vertex 
nearly flat, the posterior portion of vertex rising to transverse 
plate-like carina slanted back against pronotal margin, the carina 
anteriorly arcuate medially; on each side lateral terminus elevated, 
forming small horn or tubercle.  Pronotum unmodified (same shape 
as female), slightly swollen near anterior margin. Fore tibia 
elongated, inner apex conical and somewhat extended, lacking 
distinct tuft of setae. Minor ferm not seen. 

FEMALE (Fig. 197). Clypeus feebly reflexed laterally, more 
so anteriorly. Median edge nearly straight with sides arcuate; 
surface punctate-setose, sometimes transversely rugose; posterior 
clypeal carina present, margin of gena continuing arcuate curvature 
of clypeal margin. Vertex posteriorly with low arcuate carina, 
carina highest medially, surface before and behind carina with 
scattered, coarse, setose punctures. 

MATERIAL EXAMINED. PANAMA, 3 specimens from: CANAL 
ZONE - Barro Colorado Island; Palo Sete (0.5 mi. S). COLEECTIEON 
DATES: February, May, jue. 

OTHER COUNTRIES, Nome. 

REMARKS. This species has been taken at howler monkey and 
tapir feces. I 


10. Onthophagus chryses Bates 
Fig. 198 


Onthophagus chryses Bates, 1887, p. 76. 
Cotypes, London and Paris. London specimens examined. 
Length 4.9 to 5.6 mm.  Dorsally (Panamanian form) reddish, 
pronotum dark brown to black with very strong greenish gold 
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reflections. Elytra reddish tan to reddish brown with suture and 
sometimes wide median transverse band greenish.  Pygidium brown 
to dark brown, usually witt™ercen or cold reflections. Head and 
pronotum with small distinct punctures, frequently separated by 
four to six diameters; each puncture centrally with minute brown 
seta, length of seta not exceeding diameter of puncture; surface 
between punctures very smooth, polished, shining. Elytra with 
striae feebly indicated by scarcely depressed double line inter- 
rupted by shallow pumncünures two to three diameters apart; inter- 
vals flat, most with one or two irregular rows of minute punctures, 
setae not evident, surface between punctures slightly irregular, 
polished, shining.  Pygidium with well separated, moderate sized 
punctures, most separated by approximately one diameter; each 
puncture usually with minute central seta.  Metasternum between 
middle coxae with scattered coarse punctures, punctures lacking 
only near faintly impressed midline, surface between punctures 
and along midline smooth and shining. Middle and hind femora 
with scattered, distinctly separated, coarse, setose punctures dis- 
tributed over most of ventral surface, surface between punctures 
shining. 

MALE. Major form (Fig. 198): clypeus anteriorly strongly 
transversely reflexed;. reflexed portion approximately two-thirds 
width of clypeus, nearly vertical with edge very broadly, shallowly, 
emarginate. Sides of clypeus behind reflexed portion distinctly 
divergent, feebly arcuate, side of gena arcuately expanded beyond 
lime of "elypéeal mumsin. Surtace'of clypeus, frons, and vertex 
lacking any indication ol carina; moderately punctate, punctures 
Separated Dy a EE one or (wo diameters. Some punctures 
on "clVpeus”anan:tnade» parvcuPlacis lateral ones, with fine setae, 
surface between smooth.  Pronotum anteriorly behind head tri- 
tuberculate; tubercles directed anteriorly, delimited by longitudinal 
concavities between (Fig. 198); summit of tubercles rounded, re- 
mainder of pronolum evenly comvex. “Fore tibia distinctly elongate 
with large apical tuft of setae at base of spur. Minor form: not 
seen but probably the reflexed portion of clypeus and pronotal 
tubercles reduced in development and’ possibly carina, as described 
for female, evident on head. 

FEMALE. Clypeus weakly reflexed laterally, moderately so 
anteriorly; anterior third of margin broadly, shallowly, emar- 
ginate. Surface of clypeus transversely rugose, clypeal-frontal 
carina low, of nearly uniform height. Gena with margin flared 
slightly beyond line of clypeal margin. Vertex with low, slightly 
Sinuous transverse carina; carina in median two-thirds of nearly 
UNnlrorm werent, “Outer portion on enner side abruptly sloping 
downward to posterior inner edge of eye. Pronotum with anterior 
portion immediately behind mameimawery feebly trituberculate, 
swellings and indentations sometimes only visible with proper 
MEMUNS- Fore tibia unmoditied, lacking tuft of setae. 

MATERIAL EXAMINED. PANAMA, 4 specimens from: CHIRIQUI 
PROV. = Boguete; Bugaba; Cerro Punta, VERAGUAS PROV. — 
Potrerillos. GODRBEC.IION DATES: January, March, June. 

OEE COUNTRIES, 2 specimens from: COSTA RICA. 

REMARKS. This species has been recorded from human feces. 
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11. Onthophagus coscineus Bates 
Pügs. 1985 209 


Onthophagus coscineus Bates, 1887, p. 79. 

Cotypes, London (1 female) and Paris (pair).  Examined. 
Onthophagus digitifer Boucomont, 1932, p. 319. NEW SYNONYMY. 

Type, Dresden (?). Not seen. 

Length 2.5 to 4.1 mm. Dorsally"dull brew to DEER; in 
profile with conspicuous, erect tan setae; head (Fig. 200) with 
close, simple, large punctures; pronotal punctures with contiguous, 
raised, shining margins; bottom of punctures flat, dull, granular 
with central granule at base OP seta Ee EE not 
impressed, represented by doubled shining line interrupted by 
shallow punctures; intervals flat, dull, shagreened, with scattered 
setae, a small raised granule at Dase of eae sera. Duro 
obsoletely punctate-setose, surface dull, shagreened or very finely. 
granular.  Metasternum and ventral surfaces of all femora with 
numerous coarse punctures, surface between punctures smooth and 
shining. 

MALE. Mayor form (Fig. 199): Gar b OiP Ec uke 
laterally, reflexed and broadly emarginate anteriorly. Margin of 
gena continuing arcuate line of clypeal margin, Ci peal=tpontal 
carina absent; carina of vertex straight, low, of uniform height 
between anterior fourth of eyes; vertex posterior to carina -as 
heavily punctate as frons and genae.  Pronotum with small, 
anteriorly arcuate protuberance medially just posterior to anterior 
margin; face and upper edge shining, remainder of pronotum dull, 
contiguously punctate. Fore tibia slightly elongated, lacking 
apical tuft of setae. Minor form: clypeal margin less reflexed; 
pronotal protrusion very feebly developed; fore tibia not elongated. 

FEMALE. Clypeus as in male except straight, low clypeal- 
frontal carina present, other characters including carina of vertex 
as described for male; pronotal protrusion feebly developed or 
absent. 

MATERIAL EXAMINED. PANAMA, 85 specimens from: CANAL 
ZONE - Ancon; Barro Colozado Island; Cocoli; Coco Solo; Brijcies; 
Gatun; Madden Forest; Pipeline Road; Summit Park. CHIRIQUI 
PROV. - Rovira. PANAMA PROV. - Cerro Campana.  VERAGUAS 
PROV. - Potrerillos. COLEECTION DATES: Every month of the year. 

OTHER COUNTRIES, 16 specimens from: COSTA RICA, COLOMBIA, 
ECUADOR. 

REMARKS. Cotypes of coscineus Bates and specimens determined 
by Boucomont as digitifer have been examined. All specimens 
seemingly represent one Speeies; hence digititer is placed in 
synonymy. 

Specimens of coscineus have been taken at dog, howler 
monkey, human, peccary, and tapir feces. On Barro Colomado 
Island the species is active during the period from 1000 to 1400 
hours, and occurs in fairly uniform numbers throughout the year. 
The species in Panama is limited to the central lowland moist 
forests. 
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12. Onthophagus dicranius Bates 
pie. 201 


Onthophagus dicranius Bates, 1887, p. 72. 

Cotypes, London and Paris. London specimens examined. 

Length 4.5 to 6.0 mm.  Dorsally uniform tan to dark brown; 
middle and hind femora centrally pale, yellowish; remainder of 
ventral surfaces similar to dorsum in color; dorsum heavily punc- 
tate, mest punctures each with vemy minute, inconspicuous seta, 
setae on elytra most readily visible; all dorsal punctures, including 
those on pygidium, shallow, bottoms flattened, usually feebly 
ocellate; surface between punctures shining except on pygidium 
where finely shagreened.  Metasternum and ventral surfaces of 
middle and hind femora with scattered small punctures, surface 
between punctures smooth and shining. 

MALE. Major form (Fig. 201): clypeus with anterior median 
sixth or seventh of margin vertically reflexed into a transversely 
flattened parallel-sided, apically truncate horn, the horn approxi- 
mately as high as wide; remainder of clypeal margin evenly 
arcuate and moderately reflexed, clypeal surface medially obsoletely 
punctate, shining; remainder of head heavily, closely punctate. 
Margin of gena continuing arcuate line of clypeal margin; head 
lacking any indication of carinae.  Pronotum in anterior third 
with an elongate longitudinal carina on either side close to mid- 
line, summit of each carina obtusely angled at anterior third of 
pronotum, thence extending downward and slightly converging 
anteriorly toward midline; carinae impunctate, remainder of prono- 
tum. closely punctate, evenly convex. - Fore tibia slightly elongated, 
lacking distinct tuft of setae at apex. Minor form: clypeal horn 
reduced to rounded elevation, width not greatly reduced; pronotal 
carinae reduced in height, usually evident; fore tibia similar to 
females. 

FEMALE. Clypeus anteriorly sharply bidentate, emargination 
V-shaped, teeth acute, moderately reflexed; remainder of margin 
not or feebly reflexed. Head punctate, slightly convex medially, 
lacking any indication of carinae.  Pronotum evenly convex, 
anterior seventh of midline impunctate, smooth and shining, 
remainder of pronotal surface closely punctate. 

MATERIAL EXAMINED. PANAMA, 8 specimens from: CANAL 
ZONE - Barro Colorado Island.  CHIRIQUI PROV. - Bugaba; 
Hartimanm's Finsa, 1500 m. COLLECTION DATES: May, June, 
September. 

OTHER COUNTRIES, 4 =speeimens from: MEXICO, BELIZE. 

REMARKS. The species has been taken from rotting fruit of 
Gustavia sp. and at human feces. 


13. Onthophagus landolti Harold 
Fige 202 


Onthophagus landolti Harold, 1880, p. 34. 

T operor ĉol/pe, Ramis: Examimed. 

Length 4.2 to 6.0 mm. Head and pronotum dorsally black 
with distinct greenish reflections, anterior pronotal margin often 


Howden and Young: Panamanian Scarabaeinae Du 


narrowly edged with brown. Elytra largely greenish black, fre- 
quently with brown spots near basal and apical margins. 
Pygidium occasionally entirely greenish black, more frequently 
greenish black centrally, brown laterally and sometimes apically. 
Dorsal surface of head and pronotum with numerous setose punc- 
tures, surface between shining.  Elytral intervals shallowly punc- 
tate with one row of punctures along outer edge of interval, most 
punctures with pale, erect setae.  Pygidial surface coarsely punc- 
tate-setose. Metasternum with distinctly separated, coarse punc- 
tures relatively uniformly distributed, separated by approximately 
one diameter. Ventral surfaces of middle and hind femora with 
similar coarse, setose punctures. 

MALE. Major form (Fig. 202): clypeus anteriorly abruptly 
reflexed, very shallowly, broadly emarginate medially; posterior 
two-thirds of clypeus nearly flat with a few scattered coarse 
punctures; carina absent.  Gena distinctly expanded. Vertex 
largely impunctate, carina vaguely indicated above and behind 
each eye.  Pronotum with median, anteriorly projecting, rounded 
tubercle overhanging anterior margin; pronotum otherwise evenly 
convex. Fore tibia considerably elongated with a tuft of yellowish 
setae at the base of conical apex. Minor form: clypeus scarcely 
reflexed anteriorly, carina on vertex complete; anterior pronotal 
protuberance greatly reduced; fore tibia only slightly elongated. 

FEMALE. Clypeus slightly reflexed laterally, more so anter- 
iorly, median edge broadly emarginate; surface rugose, punctate- 
setose; posterior clypeal carina present.  Gena only slightly 
expanded; vertex posteriorly with arcuate carina, highest medially. 
Surface of frons and vertex coarsely punctate-setose.  Pronotum 
with anterior swelling obsolete or vaguely indicated and contigu- 
olis to anterior memo imi 

MATERIAL EXAMINED. PANAMA, 81 specimens from: CANAL 
ZONE - Cocoli. CHIRIQUI PROV. - Galera de Chorcha; Hartmann 's 
Finca, 1200.m; bas Laguwnas» Santa Olde GOCLE PROV. -El 
Valle. PANAMA PROV. - Cerro Campana; Rio La Jagua. VERAGUAS 
PROV. - Potrerillos. COLEESGTION” DATES: Jafivamy, Pebruaty, 
March, April, May, August, December. 

OTHER COUNTRIES, 122 specimens from: MEXICO, BELIZE, EL 
SALVADOR, COSTA RICA, COLOMBIA. 

REMARKS. This species has been captured at horse, human, 
and tapir feces. It usually is found in forest and scrub areas 
below 1200 m. 


14. Onthophagus atrosericeus Boucomont 
Big 299 


Onthophagus atrosericeus Boucomont, 1932, pp. 311, 320. 

Type, Paris (?). Not seen. 

Length 5.5 to 7.5 mm.  Dorsally dull black, non-punctate 
surfaces finely granular; head, elytra and pygidium impunctate 
or only feebly punctate; pronotal disc distinctly punctate, punc- 
tures large, margins a conspicuous shining ring, bottom of punc- 
ture flat, each puncture centrally with erect black seta; punctures 
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nearly contiguous laterally, separated by one to two diameters at 
center of disc, surface between punctures granular; anterior 
pronotal angles on each side rounded, adjacent lateral margin 
frequently slightly inwardly arcuate. Elytra with striae repre- 
sented by distinct lines, imiervalS granular, flat, most with two 
slightly irregular rəws ef erect setae. Eysidiumwith scattered 
erect selde, surface emumular. Wetactermum and ventral surfaces 
of all femora. with scattered small to moderate sized punctures, 
surface between mostly smooth and shining. | | 

MALE. Major form (Fig. 203): clypeus abruptly reflexed in 
anterior third, reftlexeqdümarsinm slishily emareinate, remainder of 
head flat to slightly convex, impunctate; margin of gena arcuately 
produced beyond line of clyweal margin. Pronotum with large, 
anterior, median protuberance rising vertically behind anterior 
margin, upper edge of protrusion shining, smooth, slightly depressed 
near a din vertical face finely punctate, shining. Fore tibia 
greatly elongated, a tuft of setae present beside apical spur. 
Minomgetemgm: copeus teebly rellexed, ry broadly, shallowly 
emarginate, gena only slightly expanded; carina of vertex feebly 
indicated on either side of midline between eyes; pronotal protu- 
peramce a fine, raised, shining, asenate camina just behind 
anterior margin; fore tibia not unusually long, similar to female. 

FEMALE. Chvpeus tééebly weflexed, broadly emarginate; sur- 
face mostly closely punctate and shining; only shining carina on 
vertex present, the short, straight carina positioned midway 
between eyes, Veurex impunctate» pronorum with median protrusion 
obsolete, represented by a slightly swollen, shining area adjacent 
to mediam anterior margin. 

MATERIAL EXAMINED. PANAMA, 68 specimens from: CHIRIQUI 
PROV. - Baldwin Forest, 1760 m; Cerro Punta (2 km E - 2000-2200 
m); Cerro Punta (5 km ESE - 2600 m). COLLECTION DATES: May, 
June. 

OTHER COUNTRIES, described from: COSTA RICA. 

REMARKS. This species has been found at horse dung and 
human feces. The distribution of atrosericeus is seemingly 
restricted in Panama to the fom@eis above 1/00 m elevation. 


15. Onthophagus cyanellus Bates 
Bigwa 204 


Onthophagus cyanellus Bates, 1887, p. 81. 

Cotypes, London and Paris. London specimens examined. 

Eensin /s5)t0 10.5 mm. Color dorsally dull black, usually 
with faint bluish tinge. Head and pronotum finely, closely punc- 
rave; Pronotal punctures, particularly laterally, frequently with 
minute ekcetuseblae, setae scusmsely longer than width of puncture, 
slightly longer in females; pronotal surface between punctures 
iypel no r nm pr Kimi P QS Ir With two. or three irregular 
rows of minute tubercles, a fine,short, erect seta arising from 
baseson each tulbsrele, surtaicembetucen fimelysetanular; elytral 
striae represon d by leebly impressed shining limes interrupted 
by large shallow punctures.  Pygidium opaque with scattered small 


Howden and Young: Panamanian Scarabaeinae Tis 


punctures, many with minute setae, surface between granular. 
Metasternum between middle coxae with small to large punctures, 
midline finely impressed except in anterior fifth. All femora with 
ventral surfaces with mixture of large and small punctures. 

MALE. Major form (Fig. 204): clypeus broadly transverse, 
over half of total surface reflexed, laterally broadly sinuously 
arcuate to rounded angles. Lateral clypeal margins short, gena 
expanded, margin of gena three to four times length of lateral 
clypeal margin. Surface of head moderately to coarsely punctate, 
occasionally rugose.  Clypeal-frontal carina absent, carina of 
vertex bow-shaped, vaguely indicated medially, terminating later- 
ally on each side in a small rounded tubercle near inner posterior 
margin of eye.  Pronotum with anterior angles acute, laterally 
with margin obtusely angled at anterior third, arcuate behind 
angle, the area between angle and median pronotal protuberance 
shallowly, broadly concave. Prometal protuberance tiung Mer armer- 
iorly, sides diverging arcuately to small tubercle on each side 
above pronotal fossa; summit of protuberance often faintly indicated 
on each side; surface anteriorly shining between punctures.  Pos- 
terior half of pronotum dull, surface between punctures granular. 
Fore tibia distinctly elongated, a few apical setae present but 
distinct tuft lacking. Minor form: clypeus Wilh sembime, mangin 
feebly, nearly uniformly reflexed, surface transversely rugose. 
Both clypeal-frontal carina and carina of vertex feebly indicated. 
Frons and vertex closely punctate, often transversely rugose. 
Pronotum. lacking abrupt angle lateral lm, cemtpal protubemance 
feebly elevated, slightly more shining than surrounding convex 
area of pronotum» “Fores tibia not elongated. 

FEMALE. Clypeal margin arcuate, more broadly so anteriorly, 
narrowly evenly reflexed, surface transversely rugose. Clypeal- 
frontal carina distinct, low, of uniform Height, anteriorly .areuate. 
Frons and gena closely, nearly contiguously punctate. Carina of 
vertex with median third more anterior in position, the carina 
slightly sinuous, of nearly uniform height, terminating on each 
side near posterior inner margin of eye.  Pronotum with anterior 
protrusion as described for male minor, feeble protuberance shining, 
remainder of pronotummopaqne. 

MATERIAL EXAMINED. PANAMA, 141 specimens from: CHIRIQUI 
PROV. - Baldwin Fewest; Boqufite; Bugeba; Genre Punta, 5/50 ft., 
6250 ft.; Cerro Punta (2 km«E, 2200 m); Piika beride; Bamtmann' s 
Finea, 1500 m, 1550 m; Volcamn de Chikiqui: COEBEBECIION.DATES: 
January, March, May, Jume, October. 

OTHER COUNTRIES, 56 specimens from: MEXICO, NICARAGUA, 
GESTA RICA: 

REMARKS. This species has been captured at carrion, and at 
horse, human, and tapir feces: Thesspecieswoceuns in moist 
forests at elevations between 1000 to 2500 m. 
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16. Onthophagus mirabilis Bates 
Figs 205-207 


Onthophagus mirabilis Bates, 1957; p. 745 Howden, 1973b, p. 334. 
ype, Paris. “Examined. 
Onthophagus orphnoides Bates, 1887, p. 75. NEW SYNONYMY. 

Cotypes, London and Paris. Series examined. 

Length to 12 mm. Dorsally dark brown to brownish black, 
glabrous; head, pronotum, elytral intervals and pygidium with 
close to contiguous, moderate-sized punctures, surface between 
shining; elytral striae distinctly impressed. Metasternum between 
middle coxae more strongly punctate laterally, number of punctures 
variable, smaller specimens having more and larger punctures. 
Ventral surfaces of middle and hind femora with scattered minute 
to coarse punctures, density and size variable, but more numerous 
in small specimens, particularly small females. Sexual dimorphism 
unusually pronounced; characters of each sex also strongly influ- 
enced by allometric (heterogenic) growth. 

MALE. Major form (Fig. 205): clypeal margin converging to 
anterior, median, almost vertical horn, the horn thickened near 
apex and narrowly, deeply emarginate; clypeus otherwise almost 
flat, feebly punctate. Junction of gena and clypeal margin obtusely 
angled, sides of genae nearly parallel. Frons and vertex feebly 
convex, not carinate or horned. Pronotum with conspicuous 
conical, anteriorly projecting median horn (Fig. 205), the horn 
extending over head to middle of clypeus and apically bifurcate. 
Fore tibia somewhat elongated and with conspicuous tuft of setae 
at base of apical spur. Minor form (Fig. 206): both clypeal and 
pronotal horns reduced to small tubercles; often some slight indi- 
cation on clypeal horn of an emargination; fore tibiae not elongated, 
similar to female. 

FEMALE (Fig. 207). Large specimens (described by Bates, 
1887, under the name O. orphnoides): clypeus anteriorly bidentate, 
the two teeth reflexed and separated by U-shaped emargination; 
clypeal surface otherwise flat and closely punctate; posterior 
clypeal carina obsolete, represented by fine ridge. Vertex on 
each side near inner edge of eye with low tubercle; surface 
punctate before, impunctate behind.  Pronotum with acute conical 
tubercle or horn medially at anterior margin; pronotum medially 
longitudinally concave, highest at obtuse angle either side of 
concavity at anterior third; concavity largely impunctate, remainder 
of pronomi punctate. Small Specimens have clypeal teeth, 
tubercles on vertex, and pronotal horn all reduced in size; prono- 
tal concavity very feebly indicated, entire surface heavily punc- 
tate. 

MATERIAL EXAMINED. PANAMA, 10 specimens from: CHIRIQUI 
PROV. - Baldwin Forest; Hartmann's Finca, 1200 m; Las Lagunas; 
Santa Clara; Volada de Chiriqui, 4000 fi. COLLECTION DATES: 

May, lume, July. 

OTHER COUNTRIES, 1 specimen from: ECUADOR. 

REMARKS. It is not surprising that Bates described the two 
sexes of this species under different names, although he did note 
that the specimens of orphnoides were probably all females. Only 
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recently have both sexes been taken in one locality and enough 
specimens have become available to indicate that the name 
mirabilis represents the male and orphnoides the female of the 
same species. 

The species has been taken at light, on carrion, and at 
human feces. A few specimens have been collected by sweeping 
over a forest trail at dusk in a wet valley forest 2 km west of 
Cerro Punta. 


17. Onthophagus sharpi Harold 
Fig. 208 


Onthophagus sharpi Harold, 1875, p. 138. 

Cotypes, Paris. Not seem. 

Length 6.5 to 8.8 mm.  Dorsally shining brownish black to 
black with faint purple or blue cast; pronotum minutely punctate, 
lateral areas of pronotum and head more distinctly so; lateral 
pronotal margins evenly arcuate.  Dorsal setae absent.  Elytron 
with strial lines impressed, the lines regularly interrupted by 
shallow punctures; intervals flat to slightly convex, smooth 
occasionally with scattered very minute punctures, surface shining. 
Pygidium moderately punctate, the punctures separated by ome: to 
two diameters, most punctures with a minute seta; surface between 
punctures smooth and shining.  Metasternum and ventral surfaces 
of all femora with scattered small to moderate punctures, surface 
between punctures smooth and shining. 

MALE. Major form: clypeus (Fig. 208) with erect horn 
arising vertically at mediam anterior edge, ‘expanding in outer 
two-thirds to form a wide arcuate T-shaped plate nearly truncate 
dorsally and approximately equal in width to base of clypeus, 
clypeus on either side of horn with edge not reflexed, almost 
transverse to abruptly rounded lateral angle, posteriorly with 
clypeal sides nearly parallel to junction with expanded gena. 
Surface of frons aŭd vertex cemtmally Teebly onwex, lacking any 
indication of carinae or horns. Pronotum very slightly flattened 
in anterior median third, posterior summit with flattened area 
Often with vague "median tubercle; flattened area merë distinctly 
punctate than remainder of disc, pronotum otherwise evenly 
convex. Före tibia of approxiitately same engir as female, but 
with large distimct brush €f apical setae. Minor form: Chypeal 
horn reduced to evenly roundéd vertically reflexed anterior edge, 
margin of clypeus and gent obHiSuwite arcuate to slightly simuate, 
gena not noticéably produded. "Pronotum lacking flattened area, 
evenly convex, sómewlet More distinctly punctate. 

FEMALE. Clypeus anteriorly strongly bidentate, median 
emargination narrowly V-shaped. Tooth on either side acute, 
moderately reflexed, remainder Speer Gn each sid@.evenly 
areuate, srcuate mangin Continuing To posterior edge wf gena. 
Clypeal-frontal carina feebly indicated in median half, occasion- 
ally obsolete; vertex lacking carina. Prenetum “evenly convex, 
moderately punctate. Pore tibia lacking apical. brush, of Weir. 

MATERIAL EXAMINED. PANAMA, 196 specimens from: BOCAS DEL 


118 Gombsib. pn. Bantana volos 1990. 15-1991 


TORO PROV. - Rio Changuinola. CANAL ZONE - Barro Colorado 
Island; Frijoles; Madden Forest; Pipeline Road; Rio-Ciricilo. 
 CHIRIQUI PROV. - Boquete; Bugaba; Hartmann's Finca, 1300 m. 
PANAMA PROV. ="Cerro, Campandam GOLEESVTON DATES: February, 
April, May, June; Jul)» Avouct, Sepisaber, December. 

OTHER COUNTRIES, 16 specimens from: GUATEMALA, COSTA 
RICAS ECUADOR: 

REMARKS. Onthophagus tapirus Sharp (1877, p. 130) was 
described from Nicaragua and is extremely close, if not identical, 
to sharpi. The species tapirus supposedly differs from sharpi in 
averaging slightly smaller, lacking the conspicuous flattened area 
on the pronotum of the males and having a greenish coppery cast. 
There is also supposedly a difference in clypeal shape but this 
varies so much with heterogonic growth that it is an extremely 
difficult character to assess. We have seen specimens from Panama 
that mieht be Gonsidered to be tapikus but these were taken at 
the same time and place where typical sharpi were found. The 
group Should be carefully studied but at présent all specimens 
that we have seen from Panama we would place under the name 
sharpi. 

This species has' been recorded. from fresh Scheelea sp. 
husks, fermemied palm faults, rotting fritoj Gustavia Spe, 
Maguira sp. fruit, rotting bananas, spadix of Philodendron sp., 
and fallen flowers of Gustavia sp.; on tree trunk, leaf surfaces, 
in or”underumest'oj lrigona cupika, and at light in or on 
Agaricaceae, Polyporus tenuis, Favolus sp., and fungus mold on 
log; at rat and other carrion, and under skin and bones of coati; 
on howler monkey and human feces; and has been bred from 
Heliconia mariae and H. pendula: 

On Barro Colorado Island sharpi is nocturnally active during 
the period from 1600 to 0800 hours and is most abundant during 
the early and mid-wet season. It probably has the broadest 
fesdingnichesoj tany of the Scamabacinacsin Panama. 


18. Onthophagus praecellens Bates 
Fig. 209 


Onthophagus praecellens Bates, 1887, p. 70. 

Cotypes, London and Paris. London specimens examined. 

Jou Io 4. 7 lo 7.5 mm. Dersally shining brownish black te 
blacks, usually with stteng reem or cupueous cast. Head variably 
punctate, pronotum with small, fairly uniformly distributed punc- 
tures Sepanaltcal' by two to five diameters, each. puncture frequently 
with minute, eentral seka; setal length „appuoximately equal to 
diametenso! puncture; surface between punctures shining, smooth 
to finely shagreemed.  Elytral striae feebly impressed, with double 
line interrupted by shallow punctures separated by one to two 
diameters; intervals mearky, flat, wath scattered minute punctures, 
surfacesshaesvtemWed, moderately shining; tae on"interwals present 
only near margims. Pyeidium with peerly defined, close punctures, 
surface in and between punctures dull, shagreened or granular. 
Metasternum between middle coxae with scattered coarse punctures 
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except near midline, surface shagreened, febbly “shinee. Ventral 
surfaces of middle and hind femora largely impunctate, smooth 
(extreme apex may have one or two punctures). 

MALE. Major form (Fig. 209): anterior median clypeal horn 
rising nearly vertically and expanding to form wide, posteriorly 
directed U-shaped apex, each arm of "U" directed toward adjacent 
eye, terminating near posterior edge of clypeuS;, marok or clypeus 
on either side of horn sinuously expanded to upwardly flared, 
angulate junction with margin of gena; margin of gena extending 
directly toward posterior, turning inward opposite eye; shallowly 
concave surface of clypeus with unevenly scattered punctures; 
clypeal-frontal carina absent; carina of vertex represented by 
small acutely pointed tubercle on either side near posterior inner 
margin of eye; vertex between tubercles with feeble depression and 
ridge on either side of smooth midline.  Pronotum in anterior 
third with triangular, longitudinal upright plate on either side of 
midline, outer angle of plate directed anteriorly and often over- 
hanging vertex of head; apices of plates separated by approxi- 
mately 0.5 mm. Fore tibia elongated, with apical tuft of setae 
at base of spur. Minor form: clypeus with sides evenly converging 
anteriorly to bluntly acuminate, feebly reflexed, apex; remainder 
of head nearly flat, gena not flared; clypeal-frontal carina 
absent; tubercles on vertex greatly reduced and rounded but still 
evident; pronotal plates reduced to rounded tubercles; fore tibia 
unmodified. 

FEMALE. Differing from male as follows: clypeus arcuately 
converging to emarginate, bidentate, feebly reflewed apex; clypeal 
surface transversely rugose; clypeal-frontal carina very low, 
usually indicated across entire width of clypeus to margins; 
vertex with broadly conical tubercle on either side nearly equi- 
distant between midline and eye; pronotal plates greatly reduced, 
but summit angulate, separated from opposite summit by approxi- 
mately 0.3 mm, this varying slightly depending on size of female. 
Fore tibia lacking apical tuft of setae. 

MATERIAL EXAMINED. PANAMA, 209 specimens from: CANAL 
ZONE - Barro Colorado Island; Cabima; Coco Solo; Madden Forest; 
Pipeline Road. COCLE BEOVO SR EE PROV. = 
Alhajuela. CHIRIQUI PROV. — Cerro Pando; Las Lagunas.  COLLEC- 
TION DATES: Every month of “tire year . 

OTHER COUNTRIES, 31 specimens from: GUATEMALA, COSTA 
RICA, COLOMBIA, TRENT Aire 

REMARKS. This species has been captured at fermented palm 
fruits, in wet debris of small stream, and in forest floor leaf 
litter; at agouti, ammadillo, bird, coat, howler monkey, lizard, 
peccary, rat, and tamandua" carrion; and on coati, howler monkey, 
human, opossum, spider monkey, and tapir feces. 

On Barro Colorado Island, praecellens is active during the 
period from 0700 to 1800 hours. It occurs in all months of the 
year but is most abundant during the late wet season and early 
dry season, and is equally abundant on both feces and carrion. 
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19. Onthophagus belorhinus Bates 
Plo. 210 


Onthophagus belorhinus Bates, 1887, p. 69. 

Cotypes, London and Paris. London specimens examined. 

Length 6.0 to 9.5 mm.  Dorsally dark brown, brownish 
black or black, occasionally. with bluish reflections; head and 
pronotum shining, elyira dull; dorsa setae absent except some- 
times along margins of elytra. Head and pronotum finely to 
moderately punctate, pronotal punctures small, on disc separated 
by two to four diameters. Elytral striae represented by shining 
double line interrupted by shallow punctures; elytral intervals 
frequently impunctate or with extremely minute punctures, ‘surface 
finely granular.  Pygidium with moderate-sized punctures, the 
punctures often poorly delimited, pygidial surface dull, opaque. 
Metasternum between middle coxae with small to moderate-sized 
punctures near coxae, minutely punctate and finely shagreened 
medially. Middle and hind femora with a few coarse punctures in 
apical third on vertical surface, remainder of surface smooth or 
finely punctate. 

MALE. Major form (Fig. 210): clypeus with anterior median 
edge (about 0.3 mm wide) forming horn extending vertically for 
025 to 0./ mm, thence bifurcatine into two diverging, posteriorly 
directed branches, each pointed toward adjacent eye, the branch 
terminating in an acute point midway between anterior and poster- 
ior margins of head; anterior clypeal margin on either side of 
horn truncate, broadly flared to abruptly arcuate sides; gena 
elongate, side nearly straight, slightly divergent to abrupt angle 
in line with eye; surface of clypeus and frons broadly, longitudin- 
ally concave; clypeal-frontal carina absent; carina of vertex 
represented by long, cylindrical, bowed horns laterally enclosing 
an almost conical, median bituberculate pronotal prominence; fore 
tibia elongated with apical tuft of setae at base of spur. Major 
form, moderate development; clypeus with anterior median vertical 
horn (Fig. 210) rounded at summit, apex neither bifurcate nor 
bent posteriorly, sides of clypeus on either side evenly arcuate to 
gena, not laterally flared, margin of gena in line with clypeal 
margin; horns on vertex and fore tibia only very slightly reduced 
in length; pronotum more distinctly bituberculate at summit. Minor 
form: Clypeus py re lekecd ama acuminate anteriorly, horns on 
vertex reduced to conical tubercles but with no carina between; 
pronotal prominence represented by two distinct, slightly longi- 
tudinally elongate, rounded tubercles, one on either side of 
narrow median longitudinal concavity; fore tibia similar to female, 
lacking apical tuft of setae. 

FEMALE. Differing from male in the following characters: 
sides of clypeus nearly straight, converging to narrowly reflexed 
bidentate apex, the apex moderately emarginate between rounded 
teeth; clypeal surface transversely rugose; clypeal-frontal carina 
represented by low ridge terminating on each side at junction 
with gena; carina of vertex represented on each side by a short, 
fairly stout, upright horn (in small females horn reduced to 
conical tubercle), vertex not carinate between horns; pronotum 
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with two longitudinal tubercles as described for male minor. 
Fore tibia lacking apical tuft of setae. 

MATERIAL EXAMINED. PANAMA, 48 specimens from: CHIRIQUI 
PROV. - Baldwin Forest; Boquete; Cerro Pando; Cerro Punta, 
Hartmann's Finca. PANAMA PROV. - San Isidro, 1600 ft. COLLEC- 
TION DATES: January, May, June, October, November, December. 

OTHER COUNTRIES, 19 specimens from: MEXICO, EL SALVADOR, 
COSTA RICA, COLOMBIA, ECUADOR. 
| REMARKS. This species has been found at light, on rat 
carrion and on unknown carrion, and at horse, human, and 
opossum feces. 


Ontherus Erichson 


Ontherus Erichson, 1847, p. 107, Janssens 1979, p. 15. 

Type-species: Ontherus didymus Erichson, listed by Lucas, 

1920. 

Usually black, size moderate, 10 to 20 mm; scutellum not 
visible; elytron with eight striae (nine counting inflexed margin); 
mesosternum moderate in length, somewhat triangular, median area 
closely punctate; metasternum between middle coxae feebly to 
moderately narrowed anteriorly; abdomen with six sternites visible 
laterally, medially only three to five evident; abdomen along 
ventral midline shortened, thus compressing sternites; hind, tibia 
gradually expanded to apex, not transversely Carimate on cer 
margin; all tarsi with claws. 


Key to species of Ontherus 


J Metasternum between middle coxae distinctly 

narrowed anteriorly, distinctly narrower than 

width of ome cora; E midline not im- 

pressed . . EE Z 

Metasternum between middle coxae only. GE, 

narrowed anteriorly, approximately equal in 

width to that of one coxa; pronotal midline 

narrowly impressed in posterior half "e 
: M “o. rius D. Sip. 


Ze Vertex adjacent to inner edge of eye concave; 
elytra ee, Ü twice as long as pronotum 
T 2. didymus Er. 
Vertex adjacent to inner - edge Mr eye at least 
slightly convex; SONS Sw e longer 
tian pronom . ... l. brevipennis Ham. 
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l. Opthemus brevipennis Harord 
pio. 2nd 


Ontherus brevipennis Harold, 1867b, p. 97. 

Type, Paris. Wet seen. 

Length 11 to 14 mm. Anterior margin of clypeus arcuate, 
not emarginate medially. Frons (Fig. 211) with low transverse 
carina, termination tuberculate on each side; carina as wide as 
three-fourths of distance between eyes. Pronotum (Fig. 211) with 
inverted V-shaped swelling medially, adjacent to anterior margin. 
Metasternum with midline impressed for entire length. Posterior 
margin of hind femur with a small tooth at apical end. Parameres 
of genitalia each with a small acute tooth just below apex. 

| MATERIAL EXAMINED. PANAMA, 31 specimens from: CANAL 
ZONE - Black Tank Road. COLON PROV. - Portobelo, 1911, 1912. 
PANAMA REP. -mno other data. “COMBECTION DATES: February, 
July. 

OTRERSCOUNTR IBS, None. 

REMARKS. All of the specimens seen lacked host data and 
only two of these were collected after 1912. 


2. Ontherus didymus Erichson 
Figs. 209, 203 


Ontherus didymus Erichson, 1847, p. 108. 

Type, Berlin (?). Not seen. 

Length 11 to 20 mm. Anterior margin of clypeus shallowly 
emarginate medially. Frons tumid, varying from feebly bitubercu- 
late to distinctly horned, the upright horn (Fig. 213) bitubercu- 
late at transverse apex. Pronotum (Figs. 212, 213) varying from 
evenly convex (small specimens) to feebly bituberculate (females) 
to distinetly quadrituberculate, the lateral tubercles larger and 
slightly more anterior in position.  Metasternum lacking impressed 
mralime or midline feeply impress car only in posterior half. Hind 
femur of males lacking tool or expanded flange near apex of 
hind margin. Pearamereswor gonitalia with acute apices. 

MAR RTAC EXAMENED. TANANA; 219-Specimens from: CHIRIQUI 
PROV. - Baldwin Forest; Cerro Punta; 2 km W Cerro Punta, 1300 m, 
1700.m; 2 bm E Cezro Puntar 2200 ms Hastmann's Finca, 1300 m, 
1500 m, [sO m Pos Lagumas, 195900m. COLLECTION DATES: 
January, BG» |une, July, October. 

OTHER COUNTRIES, 35 specimens from: COSTA RICA. 

REMARKS. This species has been captured at light; on un- 
known carrion, forn coa, horse, human, Opossum, and tapir 
EEE: 


9OntHeusHus Siue n. sp. 
Figs. 214-216 


HOLOTYPE. Male, length 15 mm, greatest width 7.5 mm. 
Dorsally shining black.  Clypeus (Fig. 214) anteriorly very feebly 
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emarginate. Frons medially with small conical tubercle. Prono- 
tum moderately punctate laterally, faintly tumid medially at 
anterior fifth, midline indented medially postemior to tumid area. 
Elytron with six striae between sutume and humeral umbəme, striae 
distinctly impressed and punetate, punctures separated”Dy one to 
two diameters. Pygidium with complete marginal bead, surface 
punctate. Fore tibia with four distinct Teeth on outer mangin; 
apical teeth extended forward, nearly paralielinue lengi axis of 
tibia. Hind femur unusually broad, dorsally flattened with hind 
margin expanded, particularly apically, the dorsal apical termin- 
ation (Fig. 216) acutely angulate. Hind tibia with six or seven 
lateral serrations, inner margin with ebiuse teoth at basal third; 
longest tibial spur longer than first two tarsal segments. Hind 
tarsus with basal segment nearly rectangular. Genitalia as in 
fügen215. 

ALLOTYPE. Female, length 13 mmy greakest: widin 7 mum. 
Differing from holotype in the following major characters: brown 
(teneral), tubercle on frons slightly smaller; fore tibia with 
apical tooth with curvature similar to penultimate tooth; hind 
femur lacking posterior expansion, a distinctive broad groove 
present ventrally, paralleling hind mansgia; Mind TIPIa lacking 
obtuse tooth at basal third, tibia more slender; abdominal sternites 
less narrowed medially. 

TYPE MATERIAL: Holotype, male, Pamame, Ganal Zome, Barro 
Colorado Island, 17.1X.1975, O. Young (Washington).  Allofype, 
female, same locality as holotype, 16-20.11.1976, A. Newton, human 
dung trap (Cambridge). 

PARATYPE: 1 male, same data as allotype (Howden). 

REMARKS. The male paratype, except for the sexual differ- 
ences, is the same size and color (also teneral) as the allotype. 
We have seen one (or two) closely related species from Napo 
Province, Ecuador, and from Distrito Federal, Brazil. The species 
name, strius, is based on the initials for the Smithsonian Tropical 
Research Institute. 


Dichotomius Hope 


Dichotomius Hope, 1838, p. 321; Martinez, 1951, p. 140 (complete 
synonymy). 

Type-species: Copris boreus Olivier, by original designation. 
Pinotus Erichson, É 7, p. MUO. 

Dark brown to black species (in Panama); size moderate 
(10 mm) to large (35 mm); clypeus usually at least slightly rugose 
laterally; scutellum not visible; elytron with eight striae; middle 
and hind tibiae gradually expanded to apices, lacking distinct 
transverse carina at durer third or half; middle tibia with two 
spurs; tarsi with claws present on all legs; mesosternum wide, 
middle coxae separated by distance greater than width of femur; 
abdomen with six sternites, at least first five not greatly narrowed 
medially. 
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Key to species of Dichotomius 


= die First and second elytral striae not noticeably 
widened in apical third, not noticeably 
tomentose; size usually less than 24 mm... ° 2 


At least first and second elytral striae ee iter ly 
widened in apical third, widened area often 
brown, tomentose; size usually over 25 mm : 
1. carolinus colonicus (Say) 


2 Metasternum with numerous setae; AE 
rounded or emarginate . . . T" 3 
Metasternum with few setae; elypeus peu 
subst Een + + e eĈ. 6 


SÉ Pronotum with median posterior horn(s) or with 
median Pond tumeso: Carimate transverse 

ridge . . uc Á 

Pronotum lacking OR or Lum die eT 
convex, or slightly declivous anteriorly . . . . . 5 


5. First tarsal segment on middle and hind legs 
strongly triangular, as wide as long; carina 
om hozagon head highest medially . : 

EC satanas  (Har.) 

First tarsal segment on middle and hind legs 

elongately triangular, approximately twice 
as long as wide; carina on head truncate or 
EE, . .... s.s. s. 2. mawermanni (Duwed.) 


Be Metasternum laterally closely, setose-punctate; 
size moderate (16-21 mm)... . . 4. agenor (Har.) 
Metasternum laterally with widely scattered 
punctures, setae sparse; size small (12-15 mm) 
— M D inachus (Erich.) 


6. Hind femur with 4 to 10 scattered punctures on 
ventral surface; pronotum with coarse punc- 
tures separated by more than one diameter, 
surface between with minute secondary punc- 
tures . . e o wbNuPabtüs n. sp. 
Hind femur eraro in e sie half; pronotum 
moderately punctate, most punctures nearly 
contiguous. ...... . . „7. gamboaensis mn. sp. 


1. Dichotomius carolinus colonicus (Say) 
Big. 217 


Gopris colomea Say, 1835, p. 174 
pe, Cambridge or destroyed. Net seen. 
Dichotomius carolinus colonicus (Say); Martinez, 1951, p. 140. 
MALE. Length 19 to 34 mm, greatest width 14 to 18 mm. 
Black, often with the posterior third of discal striae brown, 
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tomentose. Shape very convex, oval. Male majors (Fig. 217) 
with short upright clypeal horn central (at middle of clypeus), 
clypeus not or feebly emarginate.  Pronotum punctate, with 
rounded, medially indented transverse swelling at posterior third; 
a short, abrupt carina present just anterior to lateral pronotal 
fovea; posterior marginal bead complete. Elytral striae fine and 
with small punctures anteriorly, inner two or more striae widened 
in apical third, tomentose.  Metasternum laterally and along 
margins between middle coxae with numerous long setae. 

FEMALE. Shape and variation in size similar to male, 
differing in the following major characters: . low, transverse, 
apieally truncate horn or tubercle present on Wester. “Transverse 
pronotal swelling more distinctly trilobed and positioned in 
anterior third. of pronotum; lateral. pronetal .catmimae obsolete. 
Usually first five striae on each “elytren posteriorly tomentose. 

MATERIAL EXAMINED. PANAMA, 59 specimens from: CANAL 
ZONE - Frijoles. CHIRIQUI PROV. - Hartmann's Finca, 1200 am, 
1300 m, 1500 m; Hato del Volcan; Las Lagunas; Los Pozos; Palo 
Santo; Santa Clara.  COCLE PROV. =Ni wale, COBONCPROM, = 
Santa Rita Ridge. PANAMA PROV, — Gemma Campanas COLLECTION 
DATES: May, June, July, August November. 

OTHER COUNTRIES, 236 specimens from: UNITED STATES, 
MEXICO, BELIZE, GUATEMALA, Bb. SAINADOR, COSTA KIGAS 

REMARKS. In small specimens the horn on the head (in 
either sex) may be greatly reduced and the same is true for the 
transverse pronotal swelling. Generally the large size and the 
two to five brown tomentose strial areas in the posterior third of 
each elytron will readily distinguish colonicus from other Panaman- 
ian species in the genus. 

Dichotomius c. celonicus haee beem captumed im light traps, 
and at horse dung and human feces. It is most abundant in the 
early wet season and is found mostly at moderate elevations in 
forested areas. 


2. Dichotomius nevermanni (Luederwaldt) New Combination 
Bigo 240 


Pinotus nevermanni Luederwaldt, 1935, p. 334. 

Type, London (?). Not seen. 

FEMALE (only specimen seen). Length 20 mm, greatest width 
12.5 mm. Black, similar in shape and pronotal configuration to 
D. c. colonicus. «Ditterinoe trem colonicus in the following Major 
characters. Head (Fig. 218) with low transverse carina extending 
across anterior edge of ins, cafina neanly straight, of uniform 
height, vaguely tubereulate at lateral termimation., Pronotum with 
four swellings, one on either side of midline at median half, one 
on each side above lajera!l fovea. Elytnal stria: simple, feebly 
punctate, [dest to fifthestmide not widened apieally, lacking 
tomentose «meals. 

MATERIAL EXAMINED. PANAMA, 1 specimen from: PANAMA 
PROV. - El Valle, 13.X1.1963, L.J. Bottimer, at light (Ottawa). 
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REMARKS. The single female specimen is similar to small 
colonicus. In his description of nevermanni, Luederwaldt (1935) 
based his description on a single female from Costa Rica. In his 
five line description he related the species to carolinus (colonicus). 
He stated that the metasternum lacks setae while in our female 
the metasternum has setae. Since setae can be lost (by abrasion, 
etc.) we are utilizing Luederwaldt's name. Only when more 
material becomes available and the type is examined can the name 
be applied with cerrainty. 


3. Dichotomius satanas (Harold) 
Fig. 219 


Pinotus satanas Harold, 1867b, p. 98. 

DP orc otype, Dakis. Not seen. 

Dichotomius satanas (Harold); Halffter and Matthews, 1966, p. 83. 

MALE. "Eengih 17 to 23 mm, greatest width 10 to 13 mm. 
Brownish black to black; shape elongate oval, very convex. 
Clypeus rounded or very feebly emarginate; clypeal horn (Fig. 
219) transverse, anteriorly-posteriorly flattened, apically rounded, 
positioned medially in center of clypeus. Pronotal disc, except 
for lateral third, flattened; posterior edge of flattened area feebly 
swollen (male minor) or with a median, slightly anteriorly bent 
horn "Pip. MD) and@a small mbeŭole on each Sside~amterior to 
fifth stria; pronotal surface granular.  Elytral striae shallow, 
moderately fine, punctures small; elytral intervals feebly convex, 
finely rugose or granulate.  Metasternum with numerous long 
setae except near smooth, vaguely impressed median area. 

FEMALE. Variation in size similar to male.  Differing in the 
following major characters: vertex with small conical horn; 
pronotum with distinct bilobed median swelling, also on each side 
near base a small tubercle or swelling usually present (in larger 
females). 

MATERIAL EXAMINED. PANAMA, 89 specimens from: BOCAS DEL 
TORO PROV. - Rio Changuinola. CANAL ZONE - Barro Colorado 
Island.  CHIRIQUI PROV. - Hartmann's Finca, 1200 m, 1300 m, 
1500 m; Las Lagunas. COLON PROV. - Santa Rita Ridge. DARIEN 
PROV. — Cerro Tacarcuna, 4500 ft. PANAMA PROV. ~ Cerro Campana; 
Altos (Isla) de Majé. COLLECTION DATES: Every month of the year. 

OTHER COUNTRIES, 157 specimens from: MEXICO, BELIZE, 
GUATEMALA, COSTA RICA, COLOMBIA, ECUADOR, PERU. 

REMARKS. In both sexes the horn on the head and the. pro- 
notal modifications may be greatly reduced in small specimens. 
The granular pronotal surface should suffice to distinguish the 
species from other members of the genus occurring in Panama. 

This species has been recorded at rat and unknown carrion, 
and on coati, human, spider monkey, and tapir feces. On Barro 
Colorado Island, satanas is nocturnally active, particularly during 
the periods of 1800 to 2000 hours and from 2400 to 0600 hours. It 
has been recorded for all months except March, July, and October, 
with relative densities similar throughout the year.  Teneral indi- 
viduals have been recorded in April and November which suggests 
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continuous reprodmetive activity. It occurs in moist forest at all 
elevations throughout Panama. 


4. Dichotomius agenor (Harold) New Combination 
Pigs... 2205 M 


Pinotus agenor Harold, 1869c, p. 141. 

Type Or cotype, l wis. "Nos m. 

MALE. Length 15 to 19 mm, groat Sit wadin LO'EO EZ Miu. 
Black, shining; shape (Fig. 220) oblong-oval, moderately convex. 
Clypeus broadly, shallowly emarginate; horn on vertex (Fig. 221) 
extending transversely between anterior margins of eye, basal 
third of horn broad, rising vertically, then abruptly angled (909) 
inward on each side to narrow, nearly cylindrical continuation of 
horn; cylindrical two-thirds of horn slightly tapered to vaguely 
binodose or narrowly truncate apex; posterior basal portion of 
horn shining, at most finely punctate.  Pronotum moderately de- 
clivous in anterior third, summit rounded; pronotum otherwise 
evenly convex; surface minutely punca o EE duly 
smooth, shining; posterior marginal bead complete, the indenta- 
tion containing a row of punctures.  Elytral striae shallowly 
impressed, fine, seen as a double line only at high magnification; 
strial punctures vague, scarcely wider than stria; elytral intervals 
feebly convex, surface nearly smooth, shining.  Metasternum 
laterally and adjacent to middle coxae with long setae; medially 
smooth, midline vaguely impressed. 

FEMALE. Size and Shape similar to mule. “@itterine in the 
following major characters: horn on vertex small, low, conical, 
feebly bidentate; prenotum siightliy tumld in anterior fourth behind 
head, midline posteriorly feebly impressed. 

MATERIAL EXAMINED. PANAMA, 34 specimens from: CANAL 
ZONE - Ancon; Barro Colorado Island: Fort epee. COSEEPSPKOV. = 
El Valle; Rio Hato. BANKIIA PROV. — Rio Lage COLLECTION 
DATES: May, June, ]n!y, (Aŭgust, September, October. 

OTHER COUNTRIES, 4 Speemiens trem: COS T On j A COECIDIA. 

REMARKS. The only major variation noted is the reduction of 
the size and development el the homn omuthe vertex in small males. 
The minute puncturesason the pronotum and Nue Slyikal simiac age 
quite constant and Should Serve to Llaentiiy Panamanian specimens. 

There js oNevery closely relaved speetes that oeeurs Irom 
Mexico to Costa Rica, D. centralis (Harold), and there is a strong 
likelihood that it may be taken in western Panama. It differs 
from agenor in the following characters: posterior base of horn 
rugose in males, pronotum moderately and closely punctate, elytral 
striae wide, strial punctures contiguous and making sides of striae 
appear crenubue. 

Both species rem r a mo carrion and dung. “Tire usual 
habitat of agenor is lowland pastures and clearings. 
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5. Dichotomius inachus (Erichson) New Combination 
Fig. 222 


Pinotus inachus Erichson, 1847, p. 108. 

Type, Berlin (?). “Not seen. 

MALE. Length 11 to 13 mm, greatest width 7 to 8 mm. Black, 
largely shining, shape oblong-oval, not strongly convex.  Clypeus 
feebly to moderately rugose-punctate. Frontal tubercle (Fig. 222) 
conical, feebly indented apically. Vertex finely punctate. 
Pronotum evenly convex, minutely punctate laterally, smooth other- 
wise.  Elytral striae moderately impressed, each stria delimited 
by narrowly separated double line, lines broken by very shallow, 
poorly delimited punctures.  Pygidium smooth, marginal bead not 
broken.  Metasternum setose between middle coxae, sparsely so 
laterally, lateral portions with scattered punctures separated by 
two or more diameters. Middle femur with three to five setigerous 
punctures on ventral apical surface. 

FEMALE. Similar in size and form to male, clypeus medially 
notched, frontal tubercle obsolete. Other differences minor. 

MATERIAL EXAMINED. PANAMA, 1 male, 2 females from: COCLE 
BROV. = Rio Hatos 22.V.1900, V.J. Tipton, at light. 

OTHER COUNTRIES, 25 specimens from: PERU, TRINIDAD. 

REMARKS. The few differences in the Panamanian specimens 
have been included in the description. Specimens from South 
America vary more in size and the punctures on the metasternum 
are often larger and more numerous. There is a complex of species 
involved and the inachus group needs a thorough revision before 
names can be applied with certainty. 

The relatively small size and smooth pronotum should dis- 
tinguish inachus from other Dichotomius known to occur in Panama. 

This species has been collected in Panama at light, and at 
human MeEces~ In Trinidad. 


6. Dichotomius femoratus n. sp. 
Figs. 223-226 


HOLOTYPE. Male, length 14 mm, greatest width 8.4 mm. Head 
brownish black, pronotum and elytra black. Shape oblong-oval, 
moderately convex.  Clypeus bidentate with V-shaped notch between 
teeth, clypeal surface punctate, less so medially. Vertex (Fig. 
224) with low conical horn.  Gena and posterior third of vertex 
with scattered coarse punctures.  Pronotum with anterior third of 
pronotal convexity behind head feebly concave, summit rounded, 
tubercles” lackinoj] mullimne OI pronotum posterior to concavity im- 
pressed; entire surface of pronotum with scattered coarse punc- 
tures, very minute secondary punctures interspersed; posterior 
marginal bead represented by an irregular double row of ocellate 
punctures.  Elytral striae impressed, each represented by a single 
line or nearly contiguous double line enlarged by small punctures 
Separated by two to three didimeters; on either side of each stria 
(in fresh, unworn, clean specimens) surface longitudinally finely 
shagreened, opaque, the opaque area occupying approximately one- 
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fifth of width of interval; elytral intervals conan, centrally 
smooth and shining, occasionally with scattered minute punctures. 
Pygidium with marginal bead obsolete near apex, surface with 
scattered coarse punctures.  Metasternum lacking setae, coarsely 
punctate laterally and along margins between middle coxae. 
Middle and hind femora nearly impunctate, 2 to 10 punctures 
present in apical thirds; femora each with posterior groove 
paralleling, hind margin, groove becoming .cbeseletemear trochanter. 
Abdominal sternites each with basal row of punctures extending 
across midline except obsolete on apical segment. Genitalia as in 
Pigs. 225, 288. 

ALLOTYPE. Female, length 14.5 mm, greatest width. 9 mum. 
Differing from male in following respects: clypeal surface (Fig. 
223) moderately rugose, feebly so medially; vertex with low, 
poorly defined obtusely angulate swelling, median anterior angle 
of swelling. anteriorly dissected, slightly momewelewated ama Teebly 
binodose; pronotum evenly convex except for feebly impressed mid- 
line, more distinctly impressed posteriorly, pronotal “Surface 
coarsely punctate, Vaguely ocellate puticiiines clustered along mid- 
line; abdomen with sixth (apical) sternite with feeble median 
swelling. 

TYPE MATERIAL: Holotype, male, PEmama;, Cas Zene, Bamro 
Colorado Island, 8.V1.1978, N.E. Woodley, in trap baited with 
Lepidoptera frass (Cambridge).  Allotype, female, Panama (Panama 
Prov.), Cerro Campana, 3000 ft., 30.VII-T990, HC &*A. Howden 
(Howden). 

PARATYPES, 3 females: 1, “salte «dita „6 allotype; 2, same 
locality as holotype, 13.VIII.1978, H. Hespenheide, 20.VI.1979, 
T.G. Pula. 

Paratypes are in: Howden, Boulsan. 

REMARKS. The female paratypes measure 13.0 to 13.5 mm in 
length and 8.5 mm in greatest width. In one paratype all 
sternites except the=Desel e have ™an "exivemiely feeble swelling or 
irregularity at the midline. Otherwise the paratypes closely 
resemble the ello. 

The species should puobably be placed near the globulus 
complex, but the largely impunctate middle amd hind femora with 
the distinctive posterior groeve separates, it from thie group. The 
coarsely punctate pronotum and very fine elytral striae and small 
strial punctures are also quite distinctive. The unusual opaque 
area on either side*-of the elytral sirime, which ip nly evident in 
fresh, clean specimens, ie seemingly a unique chanaCter, and 
distinguishes femoratus from related species in Costa Rica and 
Colombia. 

The two female specimens from Cerro Campana were collected 
on human feces. 


7. Dichotomius gamboaensis n. sp. 
Figs. 227-229 
HOLOTYPE. Malle, length 11.5 mm, greatest width 6 mm. 


Black, relatively dull; shape oblong-oval, not strongly convex. 
Clypeus bidentate, V-shaped notch between moderately reflexed 
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teeth; clymews feebly rugose laterally, cewrsely punctate! elsewhere 
except near midline. Frons (Fig. 227) with low, rounded tubercle. 
Vertex moderately,- closely pumetate in anterior hali, nearly im- 
punctabe positeniewly. BEronoktum,evenl; convex, lacking carina or 
swellings, sumrtace closely punciate, punctures of two types, 
moderate sized and ocellate wa interspersed minute punctures; 
posterior marginal bead represented by irregular double row of 
coarse punctures. Elytral striae moderately impressed, each 

stria with feeble double lime broken by single row of small punc- 
tures; elytral intervals moderately convex, dull, with scattered, 
minute shiny spots.  Pygidium with complete marginal bead (line), 
moderately punctate, more closely so basally.  Metasternum lacking 
serae, medera ey, densely puncidre except along midline. Middle 
and hind femora with distinct groove paralleling posterior edge; 
middle femur Puucüsbe ls apical third, hind femur punctate in 
apical two fifths. Basal five abdominal sternites with basal row 
of punctures extending across midline.  Genitalia as in figs. 228, 
229; dorsal lateral edges ol pacameres fimely serrate. 

EE j| E. emma e lena bh 12454 ma, greatest width 7 mm. 
Differing from holotype in the following major characters: clypeus 
more abruptly notched between teeth; elytral striae feebly im- 
pressed, intervals feeble convex; hind femur closely punctate in 
apical half, scattered punctures elsewhere. 

[TPP tee ERA: Holotype, male, Panama, Canal Zone, Gamboa, 
Limbo Her Club. 28922991975, OIP. Woune, tapir feces trap 
(Washington).  Allotype, female, Panama, Canal Zone, Gamboa, 
23-24.X.1975, O.P. Young, human feces trap (Washington). 

PARATYPES: 3 males, 5 females; 4, same data as holotype; 
3, same data as holotype except collected 28.1V.1975; 1, Panama, 
Canal Zone, 5 mi. NW Gamboa, 9909'N, 79949'W, 29.IX.1969, H.A. 
Hespenneide. 

Paratypes are in: Ottawa, Washington, Howden. 

REMARKS. The smallest specimen measures 11 mm, the largest 
13 mm. Several females have the tubercle on the vertex feebly 
indented. Otherwise the series is relatively uniform. 

Dichotomius gamboaensis is seemingly closely related to D. 
globulus (Felsche). It differs from this species in having the 
punciures im, the elytra sire amd of the pyeoidium less pronounced, 
the punctures on the middle and hind femora smaller and more 
apically concen ae and ile genitalia“ wider apically and with 
the apices of the parameres bent downward. 


Copris Muller 


Copris Muller, 1764, p. 11; Matthews, 1961, p. 35. 

Type-species: Scarabaeus lunaris Linnaeus, by subsequent 

designation, Curtis, 1832. 

Usually black, size moderate (12 to 24 mm); scutellum not 
visible; elytron with nine striae (10 counting inflexed margin); 
mesosternum short, transverse, with median “area impunctate; meso- 
metasternal suture obtusely angulate; mesosternum between middle 
coxae parallel-sided, lacking setae; abdomen with six distinct 
sternites, at least basal five not greatly narrowed medially, 


distinct 
distinct 
with cla 
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at midline; hind tibia gradually expanded to apex, with 


MAJOR M 


lus 


transverse carina near middle on outer surface; all tarsi 
ws. 
Key to species of Copris (after Matthews, 1961) 
ALES 
Median pronotal prominences, when present, 


transversely truncated; lateral pronotal carina 
absent; lateral pronotal margin evenly curved 

Median pronotal prominences rounded or acute; 
lateral pronotal carina present; latoa! pros 
notal margin sinuate or E x dee oni 
near anterior third : : SR 


Head horn arising approximately from middle of 
head surface; tubercle behind it Greet or some= 
times bent (never inclined) forward; dorsal 
edges of median pronotal prominences, when 
seen from the front, sloping down laterally at 
an angle of about T from horizontal; “size 
14-10 Mm... ` . I. lügabmnis 

Head horn arising from mañasa middle of head; 
tubercle behind horn inclined forward; dorsal 
edges of median pronotal prominences, when 
seen from the front, almost horizontal; size 


16=19 mim . . 4 . . < , e d$ oo AS: ESENTIUM 


Anterolateral angle of pronotum with point made 
salient by an inward curve or emargination 
of the margin immediately behind; eighth 
elytral stria nearly always complete; inner 
border sof = gäe incomp lete; “Size 
12-16 dun. . 3 . . 3. costaricensis 

Anterolateral ae of — subquadrate, 
obtusely angled, or broadly rounded, occasion- 
ally acute in strongly developed specimens, 
never with a sharp inward curve of the margin 
immediately behind; eighth elytral stria incom- 
plete, disintegrating posteriorly or largely 
effaced; pygidial margin complete or obsolete 
apically; size 17-24 mm . . . 4. subpunctatus 


FEMALES 


las 


Lateral pronotal carina absent; lateral pronotal 
margin evenly curved; pygidial margin incom- 
plete, the inner border effaced ventrally . 

Lateral pronotal carina present; lateral pronotal 
margin sinuate or slightly angulate; pygidial 
margin complete or not 2S T 


Boh. 


Say 


Gahan 


Gill 
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27 Anterior portion of pronotum with surface before 
and behind transverse swelling distinctly punc- 
tate; punctate midline usually absent in anter- 
Ter Med; size f5-lOmemh . xo. um l. iueubris Boh. 

Anterior portion of pronotum on and anterior to 

transverse swelling at most finely punctate; 
punctate midline usually extending almost to 
transwerse swelling; size 4-18 mm. . 2. incertus Say 


o Anterolateral angle of pronotum with point made 
salient by an inward curve or indentation 
of lateral margin immediately behind (some- 
times indistinct), margin often sharply sinuate 
anteriorly; eighth elytral stria nearly always 
complete; inter border of pygidial mangin 
incomplete; size 13-15.5 mm. . 3. costaricensis Gahan 
Anterolateral angle of pronotum subquadrate, 
obtusely angled, or broadly rounded, never 
with sharp inward curve or margin immediately 
behind; eighth elytral stria incomplete, disin- 
tegrating posteriorly; pygidial margin complete 
or obsolete apically; size 22-25 mm. T NP 
-. : a : 4. subpunctatus Gill. 


1. Copris lugubris Boheman 
Fágm 230 


Copris lugubris Boheman, 1858, p. 42; Matthews, 1961, p. 49. 

Type, Stockholm. Not seen. 

Length 14 to 18 mm.  Well-developed males (Fig. 230) with 
slightly posteriorly directed arcuate horn arising from middle of 
head; immediately behind an erect or anteriorly bent tubercle 
(Fig. 230), the tubercle never inclined forward (see incertus). 
Male median pronotal prominences approximate, broadly, trans- 
versely truncate. Anterior pronotal angles obtuse in both sexes. 
Female head with short transverse carina or with narrow trans- 
verse hern poStemiorly: exeavateds  Pronotum with two low rounded 
prominences. For complete description see Matthews, 1961. 

MATERIAL EXAMINED. PANAMA, 134 specimens from: CANAL 
ZONE = Barro Colorado Island; Coco Solo; Fort Kobbe; Madden Dam; 
Paraiso; Pipeline" "Read. CHIRTIQUINPROV. — David; Hartmann's 
Fimea, 1300 m;, Poŭwrillos; Volcan"de Chiriqui.  COCLE PROV. - 
Anton; El Valle. PANAMA PROV. - Cerro Campana; La Chorrera; 
Maje; Rio La Jagua; Rio Las Lajas.  VERAGUAS PROV. - Gan Pedro. 
COLEECTION DATES: Every month of the year. 

OTHER COUNTRIES, 202 specimens from: MEXICO, BELIZE, 
GUATEMALA, EL SALVADOR, HONDURAS, NICARAGUA, COSTA RICA. 

REMARKS. This species has been collected at light, and on 
cow, horse, human, and tapir feces. On Barro Colorado Island 
lugubris is active at night, particularly during the period 2100 
to 0400 hours. It is present throughout the year with no signifi- 
cant peaks of abundance. The species occurs in forested areas at 
low and middle elevations. 
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2. Copris" Jerta SE 
Fig. 291 


Copris incertus "Say, 1835, p. 175; Malthews, 1961, p. 44. 
Type, Cambridge. Examined. 
Copris procidua Say, 1835, p. 176; Mallhems, 1961, p. 46. 

Type, Cambridge. Examined. 

Length 14 to 19 mm.  Well-developed males (Fig. 231) with 
slightly curved, tapering clypeal horn situated anterior to-middle 
of head; immediately behind an acute tubercle (Fig. 231) strongly 
inclined anteriorly, almost recumbent.  Pronotum with median 
pronotal prominences low, transversely truncate anteriorly, approx- 
imate (never as well developed as in male major lugubris). 
Anterior pronotal angles obtuse in both sexes. Head of female 
usually with narrow, transverse, truncate horn apically excavated. 
For complete description see Matthews, 1961. 

MATERIAL EXAMINED. PANAMA, 23 specimens from: BOCAS DEL 
TORO PROV. - Rio Changuinola. CANAL ZONE - Barro Colorado 
Island. CHIRIQUI PROV. - Alanje; Hartmann's Finca, 1300 m. 
COCLE PROV. - El Valle. COLON PROV. — Santa Rita Ridge. 
PANAMA PROV. - Cerro Campana; Maje. COLLECTION DATES: 
January, February, March, May, June, July, August, September, 
December. 

OTHER COUNTRIES, 17 specimens trom: MEXICO, BELIZE, EL 
SALVADOR, COSTA RICA, COLOMBIIAS 

REMARKS. This species has been captured at light, and on 
COW, horse, human, and tapir feces. 


3. Copris costaricensis Gahan 
Fig. 282 


Copris costaricensis Gahan, 1894, p. 116; Matthews, 1961, p. 95. 

Type, London. Not seen. 

Copris furcillatus Feleche, 1910, p. 345; Matthews, 1961, p. 95. 

Type, Dresden. Not seen. 

Length 12 to 16 mm. Male majors (Fig. 232) with long, 
slightly bent, tapering head horn; median pronotal prominences 
merging into single bifurcate process. Both sexes with anterior 
pronotal angles acute, adjacent margin often sharply indented; 
pygidium with margin (bead) incomplete, inner border effaced 
ventrally. For complete description see Matthews, 1961. 

MATERIAL EXAMINED. PANAMA, (records from Matthews, 1961): 
CHIRIQUI PROV. = Potrerillos; Volcan de Chiriqui, 2500-4000 ft., 
6-8 June, 1882. 

OTHER COUNTRIES, 2 specimens fam: COSTA RICA. 

REMARKS. Iheuspeciies Had Deen taken Gh. carfion, cow dung, 
and at light. 
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4. Copris subpunctatus Gillet 
Fig. 255 


Copris aspericollis var. subpunctatus Gillet, 1910, p. 3. 

Type, Brussels. Not seen. 
Copris subpunctatus Gillet; Matthews, 1961, p. 82. 
Length 17 to 25 mm. Male majors (Fig. 233) with head horn 
massive and sharply bent at middle; pronotum humped behind 
median pronotal prominence, prominence divergent in dorsal view. 
Anterior pronotal angles acute in large specimens, rounded in 
small ones.  Pygidium of males sometimes with margin broken near 
apex; margin always complete, unbroken, in females. For complete 
description see Matthews, 1961. 

MATERIAL EXAMINED. PANAMA, (records from Matthews): 
CHIRIQUI PROV. - Chiriqui. 

OTHER COUNTRIES, 5 specimens from: COSTA RICA. 

REMARKS. According to Matthews (1961) all specimens with 
data were taken from October to June at light. 


Phanaeus Macleay 


Phanaeus Macleay, 1819, p. 124; Edmonds, 1972, p. 826 (synonomy 
and species groups). 

Type-species: Phanaeus vindex Macleay, by subsequent desig- 

nation, Edmonds, 1972. 

Panamanian members of the genus may be recognized by the 
following combination of characters: clypeus usually with two 
obtuse teeth separated by single median indentation; head of males 
with posteriorly curved, nearly cylindrical horn; pronotum with 
anterior marginal bead interrupted behind eye; pronotum of males 
flattened, posterior angles often produced, flattened area of prono- 
tum triangular in shape; both sexes frequently brightly colored 
(green to reddish purple), dorsum rarely entirely black. 


Key to species of Phanaeus 


ic Elytral striae with large, distinctly separated 
shallow punctures; color often cupreous to 
reddish purple. . A hesmes. Har. 


Elytral striae TI lae. u punctures; 
color greenish or with cupreous pronotum and 


Dolce Wc c -——— —— VV 2 
2 Pronotum except in median posterior half or less 

dIStInelly Skanulale. or TEERSE) dorsaliv uniform 

Green er Dhue . .— e » « 2. beltianus Bates 


Pronotum mostly ece eum. finely granu- 
late, punctate or feebly rugose laterally; 
head, pronotum and pygidium often cupreous 
Or pesshosh Green, elita black... . 3. pyrois Bates 
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1. Phanaeus hermes Harold 
Fig. 234 


Phanaeus hermes Harold, 1868, p. 83. 

Coiypes, Paris. Not seen. 

MALE. Length 13 to 18 mm, greatest width 9 to 11 mm. 
Dorsally green to cupreous, sometimes reddish to purple.  Well- 
developed males with long, posteriorly curved horn on head. 
Pronotum with flattened area anteriorly with small tubercle on 
each side behind eye, posterior angles produced upwards and with 
outer margins incurved; pronotal surface distinctly granulate; 
posteriorly near margin with distinct fovea on either side of mid- 
line.  Elytral stria (Fig. 294) with distinctive ] pa pan c u s, 
giving elytra slightly wrinkled appearance, intervals feebly convex, 
PI. 

FEMALE. Length 12 to 19 mm, greatest width 8 to 12 mm. 
Differing from male in the following major characters: head with 
low, anteriorly arcuate carina extending deross Ek area, 
carina terminating on each side just antemior [Oy pro ilum 
anteriorly with small, arcuate, tumid carina, the carina thickened 
at midline and often with small concavity behind; surface irregu- 
larly granulate-rugose, becoming punctate on disc in posterior 
fourth. 

MATERIAL EXAMINED. PANAMA, 21 specimens from: CANAL 
ZONE - Ancon; Chiva Chiva; "Empire. “CAVRIOBI Prey. = Busabe, 
800-1500 ft.; David. PANAMA PROV. - Cerro Campana; Las Cumbres. 
COLLECTION DATES: May, june, July, Anc Ust S p onp De eber: 

OTHER COUNTRIES, 3 specimens from: COSTA KIGAS COLOMBIA. 

REMARKS. Size is unusually vari bie, "particularly when one 
considers the short series seen. Small males may have the head 
horn reduced to an arcuate carina and the pronotum almost evenly 
convex. Small females.may have the pronotal carina and concavity 
obsolete. Size also influences The size cr tie = prencral Granula— 
tions, but the characteristic Tranpe PUT EE iN aie GNtral Siriae 
are quite consistent and serve to distinguish hermes from. related 
species occurring in Panamo. 

The few specimĉas bearing accupare“diuies Mave been collected 
at human feces. Phanaeus hermes is diurnally active and occurs 
only in the wet season. The Species is found in mid-elevation 
moist forests. 


2. Phanaeus beltianus Bates 
Figs. 2355 236 


Phanaeus beltianus Bates, 1887, p. 63. 

Cotypes, London and Paris. London specimens examined. 

MALE. Length 15 to 18 mm, greatest width 10 mm. Color 
green WIth cupréous refvecitens on pronotum. MEJ With lomo, 
cylindrical, posterior; curved’ horn. “Pronomim (Pic. 295) with 
flattened central area delimited anteriorly by conical tubercle on 
either side about 1 mm behind margin posterior to inner edge of 
eye; posterior pepon "Gr frattemed area “delimmed larerally by 
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inwardly arcuate ridge terminating abruptly on each side in an 
acute pormi anterior LO fOUrINS SE/EBAINSTPIEN) Suriacerof flattened 
area laterally and in anterior half transversely rugose, posterior 
central half with nearly smooth triangular area bounded posteriorly 
on each side by inner termination of arcuate ridge, narrowing 
anteriorly to. small tubercle at midline near transverse median 
half of pronotum; lateral declivous sides of pronotum finely punc- 
tate; fovea on each side of posterior midline absent.  Elytral 
striae largely impunciaic, -anteriorly terminating in distinct 
indentation; intervals feebly convex, smooth, moderately shining. 
Pygidium finely punctate.  Genitalia as in fig. 236. 

FEMALE. Length 14 to 18 mm, greatest width 10 to 11 mm. 
Differing from male in the following major characters: color 
dorsally greenish blue to blue; vertex with straight transverse 
carino, EE EE promotum Convex except concave 
immediately posterior to short transverse arcuate or obtusely 
angled carina behind head, posterior margin of concavity sinu- 
ately tumid; surface of pronotum finely rugose, becoming finely 
punctate in median posterior fifth. 

MATERIAL EXAMINED. PANAMA, 18 specimens from: CANAL 
ZONE - Barro Colorado Leland: Chivos; Gamboa; Madden Forest; 
Pipeline Road. PANAMA PROV. - 8 km SE Bayano Bridge, 9910'N, 
78046'W. COLLECTION DATES: May, June, July, September, 
October, November, December. 

OTHER COUNTRIES, 7 specimens from: BELIZE, NICARAGUA, 
COSTA RETA.: | 

REMARKS. The above description was based only on Panaman- 
ian specimens, which differ slightly from those from Belize and 
Nicaragua. Typical beltianus (from Nicaragua) are often more 
olive green, the male pronotum more strongly rugose, the small 
anterior conical tubercles slightly more widely spaced and the 
smooth pronotal area smaller and rhomboid in shape. Generally 
the Panamanian specimens differ from typical beltianus in approx- 
imately the same degree as beltianus differs from sallei. As 
Edmonds (1972) has stated, the entire complex needs further study. 

This species has been taken in bat mist nets, and at 
howler monkey, human, spider monkey, and tapir feces. 

On Barro Colorado Island, beltianus is diurnally active, 
restricted as adults to the wet season, and more common in level 
areas than in ravines. The species is limited in central Panama 
to lowland moist forests. 


3. Phanaeus pyrois Bates 
ges, 237 


Phanaeus pyrois Bates, 1887, p. 58; Olsoufieff, 1924, p. 92. 
Cotypes, London and Paris. London specimens examined. 
MALE. Length 14 to 16 mm, greatest width 9 to 11 mm. 

Head, pronotum and pygidium largely cupreous or greenish 

cupreous; elytra dull black. Head of well-developed males with 

long, cylindrical, posteriorly curved horn.  Pronotum (Fig. 237) 

with flattened triangular portion smooth, often finely punctate or 
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granulate laterally, posterior angles produced laterally, mot 
noticeably elevated; pronétal foveamon ermer" side of ~itidlive 
adjacent to posterior margin small to obsolete. Elytral intervals 
Peebly convex, dull. PYgidium finely, closely func, less so 
apicalfy. 

FEMALE. Length 16 to 17 mm, greatest width 10 mm. Differ- 
ing from male- in the following» major charactors: cupreoNss reflec- 
tions present largely om postefidr portion Of? Head mada lateral 
third of pronotum; frontal area of head with low, slightly arcuate, 
feebly trituberculate carina; pronotum largely convex, three small 
tubercles present in transverse line at anterior fourth of pronotum 
behind head; pronotal surface smooth to finely punctate laterally. 

MATERIAL EXAMINED. PANAMA, 90 specimens from: CANAL 
ZONE - Barro Colorado Island, Frijoles, Madden Forest, Pipeline 
Road. COLON PROV. = Sante Rita Ridge. PANAMA PROV. eme 
Campana, 3000 m; Maje. COLLECTION DATES: January, February, 
March, May, June, July, August, September, October, November, 
December. 

OTHER COUNTRIES, 20 specimens from: NICARAGUA, COSTA 
RIO, COLOMBTA. 

REMARKS. Small males, as can bewexpected, may have the 
hern on the head greatly reduced in lemoth “amdsthe triangular, 
flattened area reduced in size. The cupreous color of the head 
and pronotum may also be mostly lacking. A totally black form, 
P. funereus Balth., is a very closely allied species of variety 
oceurring In Ecusdeér. 

This species has been obtained [fomerotting fauiiwol Gustavia 
sp.; from agouti, lizard, mouse, rat, and tamandua carrion; and 
from coati, howler monkey, human, and spider monkey feces. On 
Barro Colorado Island pyrois is active diurnally and is most 
abundant in the late wet season. 


Sulcophanaeus Olsoufieff 


culcophanmaeus Olseufseff, 1924, p- 23; Bamohde, 1972, p. %1. 

Type-species: Scarabaeus sulcatus Drury (= carnifex L.), by 

original designation. pce 

The genus as defined by Edmonds (1972) is composed of three 
species groups, only ofe cf which, the amricolhiŝ group, occurs in 
Panama. The three Panamanian species in the group may be 
recognized by the following combination of characters: clypeus 
shallowly emarginate medially, at most feebly bidentate; anterior 
lateral pronotal margin between eye and lateral angle sinuate, 
marginal bead not broken behind eye; elytra dull black, intervals 
very slightly convex; male majors with long, recurved horn on 
head; females with distinctive sinuate V-shaped carina on pronotum 
behind. head. 


Key to species of Sulcophanaeus 


Ir; Pygidium and legs largely black; pronotum of 
major males with a low, broad, obtuse projec- 
tion posteriorly on either side of midline . . . . 2 
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Pygidium and legs largely cupreous to greenish 
red; pronetum «ei majorsmales with a lomo, 
cylindrical anteriorly directed ern on «er mer 


sidemofumidlines . ... . . wm ie velutinus- (Murr. ) 
2h Profiekum breke. . . . . 7. .. + . ĝu mectis (Bates) 
Pronotum greenish to cupreous . 2. cupricollis . (Nev.) 


1. Sulcophanaeus velutinus (Murray) 
Fige 236 


Phanaeus velutinus Murray, 1856, p. 213. 

Type, Condon. Examined. 

Sulcophanaeus velutinus (Murray); Edmonds, 1972, p. 821. 

MALE. Length 16 to 20 mm, greatest width 8 to 11 mm. 

Black with margin of pronotum, femora, and pygidium often 
cupreous to green. Frontal area of head of well-developed males 
with long, nearly cylindrical horn, arcuately bent posteriorly 

near apex.  Pronotum (Fig. 238) concave in anterior half behind 
head; a long, anteriorly directed cylindrical horn on each side of 
midline at summit of concavity; pronotal surface smooth to obsoletely 
punctete laterally; pronetal fovea near posterior-midline vague to 
moderately developed.  Elytral intervals nearly flat, frequently 
with transverse wrinkles. | 

PENUNLE. Lemeth 17 to 19 mm, greatest width 10 to 11 mm. 
Differing from males in the following major characters: frontal 
ridge vaguely -earinate, feebly tritubereulate; pronotal carina as 
described for genus; pronotal surface largely punctate, many 
punctures coalescing. 

MATERIAL EXAMINED. PANAMA, 20 specimens from: CHIRIQUI 
PROV. = nA alia Gli fO j] Hato del Volcan), 1300 m, 
Harimanmso Pinca. COLLECTION "DOMES: May. 

OTHER COUNTRIES, 2 speeimems tmem: COSTA RICA (COLOMBIA 
and ECUADOR cited in literature). 

REMARKS. Males vary allometrically, small specimens having 
bori theme ame proncral horns orearly reduced. In other 
respects Panamanian specimens show little variation, the pygidium 
at least always showing some metallic (green or cupreous) reflec- 
trons. 

Ine speed Deen taken in nearly equal numbers at feces 
and carrion traps and seems to be primarily nocturnal. 


2. Sulcophanaeus cupricollis (Nevinson) New Combination 
Pim. 259 


Phanaeus cupricollis Nevinson, 1891, p. 209. 

Cotypes, London. Not seen. 

MALE. Length 18 to 20 mm, greatest width 10 to 11 mm. 
Color lamseely black; clypeus and most ol pronotum cupreous green, 
EH "Often taraely purple or violet. FProntal' area of head with 
long, posteriorly curved horn. Pronotum (Fig. 239) with disc 
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greatly flattened, the: quadrate «armea bordered amtenierly on each 
side with slightly compressed acute tooth and posteriorly by an 
incurved broad ridge abruptly «elevated om either side of comsave 
median area; concave area posteriorly with small, distinct fovea 
on each side of midline; lateral areas of pronotum moderately 
rugose-punctate. “Elytral intervals nearly flat, sparsely beams - 
versely- wrinkled, dull.  Pygidium distinctly punetaŭe. 
| FEMALE. Lemgth 19 mm, greatest width ll wwe. Differing 
from male in following major characters: frontal area tumid, 
vaguely cariniform, tubercles obsolete; pronotal carina as described 
for genus, abruptly rounded anteriorly; surface of pronotum 
rugose, feebly se pesbemierly. 

MATERIAL EXAMINED. PANAMA, 25 specimens from: BOCAS DEL 
TORO PROV. - Rio Changuinola. CANAL ZONE - Barro Colorado 
Island; Madden Forest. PANAMA PROV. - Cerro Azul; Cerro 
Campana. COLLECTION DATES: January, February, March, April, 
May, July, August, September, October, November, December. 

OTHER COUNTRIES, 2 specimens from: NICARAGUA. 

REMARKS. Théte are slight differencesmimeitie configurationcof 
the pronotal ridge and undoubtedly small males (none seen) will 
have the horn and pronotal protuberances reduced. All specimens 
seen of both sexes have the pronotum largely cupreous green. 

The species, S. cupricollis, has incorrectly been synonymized 
with chryseicollis Harold and by inference with auricollis Harold. 
Males of both of these latter species have the posterior pronotal 
concavity separating the* posterior "horns" wides andthe “horns 
more acute and elemated than in cupricollis. In cum opinion 
noctis is the species most closely related to cupricollis; see dis- 
cussion under noctis for comparison. 

This species has been found on agouti carrion, and at 
howler monkey, human, and tapir feces. 

On Barro Colorado Island, S. cupricollis is active diurnally, 
particularly during the period of 0900 to 1200 hours. It occurs 
on Barro Colorado Island only during the late wet season and 
early dry season. 


3. Sulcophanaeus noctis (Bates) 
Fig. 240 


Phanaeus noctis Bates, 1887, p. 56. 

Cotypes, London and Paris. London specimens examined. 
Sulcophanaeus noctis (Bates); Edmonds, 1972, p. 826. 

MALE. Length 15 to 19 mm, greatest width 9 to 12 mm. 
Frequently entirely black, occasionally with traces of cupreous 
or green near posterior lateral pronotal margin. Horn on head, 
quadrately flattened pronotal disc (Fig. 240) and surrounding 
protrusions as deseribed for Des cuprieellis; pronotal surface 
laterally smooth to feebly wrinkled (obsoletely punctate).  Elytral 
intervals nearly flat, dull. Pygidium not punctate or feebly so 
basally. 

FEMALE. Length 15 to 20 mm, greatest width 8.5 to 11.5 mm. 
Very similar to-other females im genus, particularly cupricollis 
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fromewhich it diflers in lacking the mewallie coloration of the 
pronotum and by having the pronotum only slightly rugose, more 
obviously punctate. 

MATERIAL EXAMINED. PANAMA, 2 specimens from: CHIRIQUI 
PROV. - Bugaba; Volcan de Chiriqui (cotypes). 

OTHER COUNTRIES, 50 specimens from: COLOMBIA, ECUADOR. 

REMARKS. A series of 29 males collected in Ecuador shows 
extensive allometric growth. Small (15-16 mm) males have the 
hern on the “head weduced to sem, straicht, transverse carina; 
the pronotum in the same specimens is almost evenly convex, 
pronotal protrusions being reduced to three small tubercles forming 
a tpamsverse row abont | mee behind the „mtenior margin. One 
moderately developed male from Ecuador has the pronotum largely 
cupreeus, approachino the coloration of cupricollis. 

Dhore is little doubt that cupfissl!is and noctis are extremely 
close and possibly cupricollis should be placed as a synonym of 
noctis. However in the series we have seen, the sides of the 
pronotum are always more distinctly rugese in cupricollis, the 
pygidium issmere distinctly. pimetate,«tkere is a slight difference 
im the pesition and shape of “the pronotal horns or protrusions and 
usually cupricollis has a distinctly cupreous to green pronotum 
while noctis is mostly black; this color difference is particularly 
evident in the females. Because of these differences we have 
continued to treat the two forms as distinct species. 

The Ecuadorian specimens were taken in almost equal numbers 
in dung and carrion traps set in lowland wet forest on the west 
side of the Andes. 


Coprophanaeus Olsoufieff 


Coprophanaeus Olsoufieff, 1924, p. 22; Edmonds, 1972, p. 843. 

Type-species: Scarabaeus jasius Olivier, by original desig- 

nation. 

All Panamanian species are in the subgenus Coprophanaeus 
as established by Edmonds, 19/2. Both the jasius and dardanus 
species groups are repussentied and may be recognized by the 
following combination of characters: mostly black species, occasion- 
eily Minh slught mErallic green, purple, er cupreous reflections on 
the lateral pronotal margins; clypeal margin with two distinct 
acute teeth, sharply incised not only medially but laterally. 


Key to species of Coprophanaeus 


lus Elyimal intervals, exeept at base, nearly flat 
to very feebly convex, uniformly dull; pro- 
norm blaek or with greemesh cast e . . =. DN. D 


Elytral intervals slightly to moderately s 
dull primarily near striae; pronotum often 
with bliwish=purple dast. . . . 2: chiriqwensis Ols. 


25 Male with low, nearly vertical, transverse tri- 
ubetrculate carina exterdimyg acress anterior 
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edge of frons; female with similar carina, 

but tubercles close, often separated by 

approximately their own diameter or less; 

pronotal margins lacking metallic reflections . . . o, 
Male with posteriorly inclined flattened carina, 

a small tubercle on each side medially with 

central tubercle usually developed into a short 

cylindrical horn; female with low transverse 

trituberculate carina, the tubercles separated 

by more than own diameter, the carina only 

slightly anterior to eyes; pronotum of both 

sexes frequently with metallic reflections Jm 

. 1. telamon cerythas (Har.) 


D. Well-developed males with shallow longitudinal 
depression on each side adjacent and anterior 
to transverse pronotal carina, the depression 
distinctly separated from lateral pronotal 
fovea; both sexes with excavate posterior 
edge of hind trochanter with scattered setae 
Mac æ . lo o. o sS S 3. ohausi (Fels.) 
Well-developed males lacking distinct longitudinal 
depression on pronotum or with depression 
contiguous with lateral pronotal fovea; both 
sexes with excavate posterior edge of hind 
trochanter lackitig setae . . . . . "e 4. peeki n. sp. 


1. Coprophanaeus telamon corythus (Har.) 
Figs. 241-243 


Phatiaeus corythus Marola, 7960, p. "IGO: 

Type or cotype, Paris. 'Not seen. 
Phanaeus (Coprophanaeus) corythus Har.; Olsoufieff, 1924, p. 68. 
Coprophanaeus telamon corythus Har.; Pereira and Martínez, 1956, 

po 28 

MALE. Length 20 to 26 mm, greatest width 12.5 to 15.5 mm. 
Black, frequently with trace of greenish or cupreous reflections 
along anterior and lateral margins of pronotum.  Clypeus (Pig. 
241) with lobe on each side of acute teeth angulately truncate to 
obtuse angle. Horn on vertex anteriorly broadly flattened, 
sloping posteriorly, sides narrowing to small lateral denticle then 
narrowed to short, median, cylindrical, slightly anteriorly curved 
horn. Pronotum shallowly concave and shining below binodose 
swelling; area between nodes evenly, posteriorly arcuate when 
viewed from above; distance between nodes approximately equals 
distance between middle of each eye.  Pronotal surface laterally 
rugose, finely punctate to smooth behind swelling, surface just 
anterior to posterior pronotal margin on each side of midline with 
small fovea.  Elytral intervals uniformly dull, very feebly convex. 
Male genitalia as in figs. 242, 243. 

FEMALE. Length 18 to 24 mm, greatest width 11 to 15 mm. 
Differing from male in following major characters: head with low 
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trituberculate transverse carina at anterior edge of frons, carina 
laterally curving posteriorly on each side mesad of eye, termin- 
ating near posterior mangin of eye; tubercles on carina separated 
by two to three times own width;. pronotum with. anteriorly. arcuate 
carina approximately 1 mm behind anterior margin, the carina 
extending no more than width of eyes, usually slightly less; 
pronotum briefly concave behind carina, concavity and lateral 
surfaces uniformly rugose, pronotum becoming punctate on basal 
tampa. 

MATERIAL EXAMINED. PANAMA, 34 specimens from: CANAL 
ZONE - Barro Colorado Island; Corozal; Frijoles; Gamboa; Madden 
Forest. ĈCOLON"BKOV. —9290 m io kaeSE Colon, Santa Rita Ridge. 
DARIEN PROV. - Rio Tacarti, 1900 ft. COLLECTION DATES: February, 
April, May, June, July, September, October, Nevember, December. 

OTHER COUNTRIES, 32 specimens from: MEXICO, BELIZE, 
GUATEMALA, "NICARAGUA; COSTA RICA (E. corythus), BRAZIL, 
COLOMBIA, PERU, VENEZUELA (L. telamon Er.). 

REMARKS. Small males may have the head horn greatly 
reduced in height, forming a trituberculate carina, the middle 
tubercle being only moderately produced. There is also a similar 
reduction in the degree of pronotal swelling, but the shape and 
position is not drastically altered. Some specimens of both sexes 
may lack metallic reflections on the pronotum, this occurring most 
frequently in Mexican specimens. 

The key characters and particularly the shape of the male 
head horn should identify telamon corythus. Specimens of the 
south American t. telamon Er. have the median lobe of the male 
horn abruptly posteriorly offset basally, then curved upward; in 
females the basal third of the pronotum is more heavily punctate. 

In Panama specimens were attracted primarily to carrion 
with a few coming to dung. The species is most abundant in 
the late rainy season. Flight activity seems to be mostly noctur- 
nal. Most specimens were taken in lowland forests below 1000 m. 


2. Coprophanaeus chiriquensis Olsoufieff 
Figs. 244-247 


Phanaeus (Coprophanaeus) chiriquensis Olsoufieff, 1924, p. 73. 

Type, Paris. Net seen. 

MALE. Length 14 to 18 mm, greatest width 9 to 12 mm. 
Dorsally black, often with violet reflections on sides of pronotum 
and elytra.  Clypeus (Fig. 244) with lobe on each side of acute 
teeth low, broadly arcuate to feebly angled, frontal carina tri- 
tuberculaje, la sal (Wbencleson,each side often slightly larger 
than median one. Major males with broad median pronotal pro- 
tuberance (Fig. 245) delimited laterally by longitudinal depression 
extending toward lateral edge of eye; anterior face of protuber- 
ance smooth, dorsal edge irregularly cariniform, edge thickened 
on either side of slight depression at midline. Pronotum poster- 
iorly with small fovea on either side of midline just anterior to 
posterior margin.  Elyiral intervals slightly, but noticeably convex; 
each interval dull near striae, feebly shining medially. Genitalia 
as in figs. 246, 247. 
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FEMALE. Length 16 to 20 mm, greatest width 11 to 13 mm. 
Differing from male in the follwing major ekarrasins: fiom! 
carina with three small tubercles, median ome Gëtter elevated, 
tubercles separated by a distance approximately” equal to” three 
times width of tubercle; pronotum with transverse carina about 1 
mm behind anterior margit, length Gi seanima "egal Tarar slightly 
exceeding outside width of eyes; carina with small, usually dis- 
tinct tubercle er angle on either side of “shallow, medran indenta- 
tion; area immediately behind carina shallowly concave, rugose, 
sometimes less so near carina; posterior third of pronotal disc 
nearly smoocta, dulk 

MATERIAL EXAMINED. PANAMA, 28 specimens from: CHIRIQUI 
PROV. — 15 km NW Hato del Volean, 1500 m; "Pórtndsüm "s Pinca: 

10 km W Cerro Pando. COLLECTION DATE: "eer. | 

OTHER COUNTRIES, One closely related "Species occurs im 
Mexico, another in Ecuador. We have not been able to assign 
names to these, the one in Ecuador beingmpossibly C. rombali 
Balth. | 

REMARKS. In small males the pronotal protuberance is repre- 
sented by a low carina, shallowly depressed medially. In small 
females the area immediately behind the transverse pronotal carina 
may be only feebly concave. The faint violet color may be limited 
to the sides of the pronotum in either sex. 

This species has seemingly gone unrecognized since Olsoufieff's 
description based on three females from "Chiriqui'". Morphologically, 
females of chiriquensis are very close to females of telamon corythus 
and have been incorrectly synonomized under that species. The 
faint violet color of chiriquensis should serve to separate it from 
t. corythus which.has greenish or cupreous eflections (Wf any). 
Also the form of the male pronotum is very different from males of 
t. corythus, and the pronotal carina of female chiriquensis is 
more distinctly bidentate. 

At present chiriquensis is known only from the vicinity of 
the Volcan de Chiriqui at elevations of approximately 1500 m. It 
has been taken in traps baited with human feces and with carrion, 
apparently favoring the latter. 


3. Coprophanaeus ohausi (Felsche) 
Figs. 248-250 


Phanaeus ohausi Felsche, 1911, p. 138. 

Type, Dresden (?). Net seen. 

MALE. Length 22 to 26 mm, greatest width 12 to 14 mm. 
Black, lacking metallic reflections. Clypeal lobe on either side 
of acute teeth broadly, obtusely angulate.  Transverse frontal 
carina as wide as distance between eyes, at least one eye dia- 
meter anterior to eyes; carina low, trituberculate, tubercles 
separated by approximately two times their diameter. Frons and 
most of vertex finely punctate. Crest of transverse pronotal 
carina in well-developed males (Fig. 248) with four swollen or 
thickened areas, one on each side of midline and one at each 
side at termination of carina; in smaller males only lateral 
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thickemime of carinamsevident,sthescarimasslightiy &ewed «medially. 
Lateral termination of camina delimited anteriorly by elongate 
depression extending «anterierly” toward oŭter margin ol ewe, the 
elongate depression distinctly separate from lateral fovea; pronotal 
surface moderately rugose laterally, smooth to obsoletely punctate 
elsewhere; distinct posterior depressions near pronotal margin 
absent or veta; feebly ifidieated. "Elytral SIPiae neatly flat, dull. 
Excavated posterior edge of hind trochanter with setae. 

Genitalia as in fige. 249, 250. 

FEMALE. Length 20 to 23 mm, greatest width 11.5 to 13 mm. 
DyPrering from malein "The following “major characters: frontal 
carina low, feeble, tubercles large, well-developed, separated by 
approximately one diameter; transverse pronotal carina broadly 
obtuse, “blunt at anterior median edge, vaguely indented in some 
specimens; surface behind carina shallowly concave, surface rugose 
to rounded summit; laterally posterior third of pronotal disc 
mostly smooth. 

MATERIAL EXAMINED. PANAMA, 13 specimens from: BOCAS DEL 
TORO PROV. ——^Rio Cheese, 2400 9t. “CANAL ZONE - Madden 
Fomest. GOLON PROV. — l6@km SE Colon, 270m, Santa Rita Ridge. 
PANAMA PROV. - Cerro Campana, 800 m. COLLECTION DATES: May, 
Seprember« 

OTHER G9UNPRPES, 5S"Specimeus from: ECUADOR. 

REMARKS. The transverse pronotal carina in the males varies 
considerably both in local populations and geographically. Males 
from Ecuador have the carina laterally produced, sometimes 
extending Slightly ower the oblong lateral concavity. In other 
males, particularly Panamanian specimens, the carina may be 
nearly straight medially and lack median swellings; in some the 
thickening “ol “ite canina om emir sile may be-amterior in position 
tothe latenal thickenings or angles, giving the carina an irregu- 
lar arcuate sape. Other characters, including the genitalia, 
show little variation. Males from Ecuador can often be distin- 
guished from those from Panama, but the differences do not seem 
sufficient to warrant nomenclatorial recognition of the geographic 
variation. 

| The Characters given in the key, the hack of metallic 
PONGECMIONS und the shape of the pronotal carina should serve to 
distinguish the species from related forms occurring in Panama. 

The species has been taken in traps baited with human 
feces “ald carrion, seemingly preferring the latter. 


Zeenen peSki, n. Sp. 
Figs. 251-253 


HOLOTYPE. Male, length 26 mm, greatest width 14.5 mm. 
Dorsally dull black, lacking any metallic reflections. Clypeus 
(Fig. 251) with lobe on either side of the two acute teeth obtusely 
angulate; clypeal surface anterior to frontal carina transversely 
rugose: I[Pfansvekse frofital.caŭiiia abuuptly wertieal, slightly 
ever “two eye diameters anterior Go anterior margins of eyes, 
transverse width of carina less than distance between eyes; carina 
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trituberculate, median tubercle slightly elevated above lateral 
ones; surface of frons and vertex posterior to carina smooth. 
Pronotum at anterior third with bilobed transverse carina extending 
slightly more than distance between outside: Of seyee, TIe camitia 
most prominent on either side of midline, curved anteriorly later- 
ally.  Pronotal surfaces laterally moderately rugose, smooth before 
and behind carina; surface on either side ofamidiime qustwateplor 
to posterior margin feebly depressed.  Elytral intervals nearly 
flat, smooth, dull.  Pygidium feebly, fimely “pumetate. Bore tibia 
quadridentate on outer margin.  Excavated posterior edge of 

hind trochanter lacking setae.  Metasternum nearly flat, smooth, 
very finely punctate, midline vaguely impressed.  Genitalia as 

Wi figs” 252. 25). 

ALLOTYPE. Female, length 28 mm, greatest width 17 mm. 
Differing from male in the following, majer charactors: tubercles 
of frontal carina distinctly closer, median tubercle slightly more 
pronounced than lateral ones, width of carina distinctly reduced; 
surface Behind cariña finely punctate except in posterior third of 
vertex; transverse pronotal carina obtweely angled, the anterior 
median angle abruptly emarginate at Widiame, bidentate; carina 
medially about 0.8 mm behind posterior edge of marginal bead; 
surface immediately posterior to carina concave, moderately rugose; 
surface of pronotum behind concavity rugose, punctate to finely 
so laterally and medially, neatly impumetate cefitraliy in. posterior 
fourth; indentation on either ide. of mialimo near posterior margin 
oDsSoelete. 

TYPE MATERIAL: Holotype, male, Panama, Chiniqui Prov., 15 
km NW Hato del Volcan, 1200 m, Hartmann's Finca, 20-31.V.1977, 
S. Peck, in dung trap (Howden).  Allotype, female, same data as 
holotype (Howden). 

PARATYPES: 8 males, 11 females. PANAMA: 2 females, same 
data as holotype; 3 males, 4 females, Chiriqui Prov., 10 km W 
Cerro Pando, 24«V.1977,; S. Pede, carrion tab. COSM RICH: 1 
female, Puntarenas Prov., 15 km NE Potrero Grande, Finca 
Helechales, 1.1X.1967, R.W. McDiarmid; 1 male, 2 females, 
Puntarenas Prov., 6 km S San Vito, 08942'N, 83900'W, 25-28.IV. 
1967, D.F. Veirs; 4 males, 2 females, Puntarenas Prov., 6 km S 
San Vito, 1000 m, 27.1V-7.V.1967, D.F. Veirs, in forest in traps - 
meat and human Teees, 

Paratypes are in: Ottawa, Washington, Edmonds, Howden. 

REMARKS. Body length in the specimens seen ranges from 22 
to 28 mm. The three male paratypes from Panama have the carina 
on the frons slightly narrower than in the holotype and in one 
male with the most reduced carina the median tubercle is distinctly 
elevated. “The Greatest variation in the” males "eEcurs” in the 
promete] carina wWIMEN is binedose in large males, nearly truncate 
and lacking any lateral cencavity in smaller males. The same 
type Of varidkion May bewiound, im females. Lamperspecimeris have 
three “distinet tubeseles"on “the fronta! cesta. amd theprorotwm is 
distinctly tumid on either side of the midline; small females may 
have the frontal carina arched with tubercles obsolete, and the 
pronotum May be only veryyreébly tumid on eltker side: behind tite 
concave area. 
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Small specimens of either sex may be confused with the 
related C. ohausi, but oan "Nus at least a few Setae on the 
posterior excavated edge of the hind tuoshcmmer. These setae are 
lackime in pecki: 

The species is men for p Stewart Peck who collected 
all of the Panamanian series. 


Oxysternon Laporte (= Castelnau) 


Oxystermon Laporte, 1840, p 92; Edmonds, 1972, p. 838. 
Type-species: Scarabaeus festivus Linnaeus, by subsequent 
designation, Martinez and Pereira, 1967. I 
Edmonds, 1972, divided Oxysternon into two subgenera. 
Only two species of the nominate subgenus are known to occur in 
Panama. Both of these are largely greenish, broadly oval species 
that can be distinguished from the related genus Phanaeus by the 
following characters: metasternum with anterior median projection 
forming a long, sharp spine that terminates anteriorly between 
the anterior coxae; posterior margin of pronotum medially extended 
posteriorly, forming an acute angle. 


Key to species of Oxysternon 


= Length 16 to 25"mmymale weh conical or cylin- 
drical horn on head; both sexes with, anterior 
pronotal e thickened adjacent to anterior 
angles . . . 1. conspicillatum (Web.) 

Length 12 to 15 in. FS SCH low, transverse 

tuberculate carina on head, both sexes with 
anterior pronotal margin not noticeably thick- 
ened adjacent to antebior “angles . T .2. zikani Per. 


1. Oxysternon conspicillatum (Weber) 
Figs. 254-256 


Copris conspicillatum Weber, 1801, p. 36. 

Type, Kiel (?). Not seen. 

Oxysternon conspicillatum (Weber); Olsoufieff, 1924, p. 113. 

MALE. Length 19 to 25 mm, greatest width 12 to 17 mm. 
Dorsally green, usually with black pronotal markings.  Well- 
developed males (Fig. 254) with long, cylindrical posteriorly 
curved horn on head.  Pronotum on each side in lateral third 
with inwardly curved, longitudinally flattened horn, a transverse 
depression present between horns; pronotal surface smooth.  Elytral 
internis  cisiimctly comvex. GenMiilia as Im figs. 255, 256. 

FEMALE. Length 19 to 23 mm, greatest width 12 to 16 mm. 
Differing from male in the following major characters: head with 
low transverse carina on frons; pronotum irregularly convex, a 
Shallow longitudinal depression in anterior third on either side of 
midline; a feeble, arcuate or obtusely angled carina extending 
between pronotal depressions. 


Howden and Young: Panamanian Scarabaeinae 147 


MATERIAL EXAMINED. PANAMA, 2 specimens from: DARIEN 
PROV. —"Rio Tacati» 1980 Its sCOPL ECT TONS: Nibu 

OTHER COUNTRIES, 50 specimens from: COLOMBIA, VENEZUELA, 
ECUADOR, BRAZIL. "POLIVIT, BERU. 

REMARKS. There is considerable variation in size. Very 
small males resemble females. Also the configuration and extent 
of the black markings on the pronotum is extremely variable. 

The species is easily recognized by its large size, basic 
green color, convex elytral striae, and the characters mentioned 
for the genus. In Colombia the species is commonly found flying 
during the day in open or second growth areas where it is readily 
attracted to human feces. It can also be found at cow and horse 
dung, and occasionally at carrion. 


2. Osssternon zikani. Pereira 
Figs. 257-259 


Oxysternon zikani Pereira, 1943, p. 109. 

Type, Pereira collection (?). Not seen. 

MALE (Panama and Ecuador). Length 15 to 17 mm, greatest 
width 10 mm.  Dorsally green with black markings am centes 
area. of pronotal disc and on elytral umbone.  Clypeus feebly 
emarginate medially, beneath emargination lacking spiniform pro- 
cess. Frontal area of head (Fig. 257) with transverse, binodose 
ridge.  Pronotum in anterior half with low longitudinal, rounded 
ridge on either side of midline, concave between and shallowly so 
on outside of ridges; posterior half of pronotum convex, smooth. | 
Elytral striae moderately indented, get distinctly punctate, intervals 
moderately convex. Pugidium feebly pumcrate.. Pore tibia wnh 
four teeth on outer margin. Genitalia as in figs. 258, 259. 

FEMALE (Panama specimens). Length 14 to 16 mm, greatest 
width 9 to 10 mm. Differing from male in the following major 
characters: transverse frontal ridge trituberculate; longitudinal 
pronotal ridges lower, more broadly rounded, concavity between 
narrow. 

MATERIAL EXAMINED. PANAMA, 4 specimens from: CANAL 
ZONE - Barro Colorado Island, Madden Forest. PANAMA PROV. - 
Maje. COLLECTION DATES: january, February, September. 

OTHER COUNTRIES, 11 specimens from: COLOMBIA, ECUADOR, 
BRENZIL, PERU. 

REMARKS. As pointed out by Edmonds (1972) there is some 
confusion in the silenus group of species.  Olsoufieff (1924) implies 
that the males of silenus sand» related species have hommes on. the 
head.  Howewer theme is at least ome „speciĉs. were tire Male Mas a 
binodese transverse carinae on the Weed amd the pronotum is 
similar to that of the female. Since we have not seen the type 
of silenus that is supposedly a horned male, and since females of 
all species are similar, we do not believe the name can be applied 
to Panamanian specimens. In 1943 Pereira (p. 109) described O. 
zikani from Brazil and Peru and this seems to be the correct name 
to apply te the species lacking horns in the males. Unfortunately 
confusion concerning the application of the various names will 
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remain until the silenus complex is revised. The smaller size is 
usually sufficient to separate zikani from the larger conspicillatum 
which also occurs in Panama. 

| Specimens of zikani have been taken on rodent fecal pellets, 
monkey dung and human feces. 


TOPOGRAPHIC FEATURES AND FAUNAL PATTERNS 


Panama, a country of approximately 47,600 sq km, has a 
rich and varied biota. Topography, geographic position, and at 
least its Tertiary history are factors that have contributed to its 
biotic diversity. 

Panama lies between 79 and 109N latitude and 779 and 839 
J0'W longitude, the long axis of the country running approximately 
east-west (Fis. 260). The north or Caribbean side has, in 
general, a high rainfall and contains extensive areas of lowland, 
evergreen, tropical rain forest. Extending most of the length of 
the country lies an irregular spine of volcanic peaks and hills. 
The highest elevation, 3427 m, is in the west on the Volcan de 
Chiriqui (or El Baru), the lowest point in the divide, 65 m,in 
the Canal Zone. In the eastern province of Darien near the north 
shore a series of basaltic ridges attain elevations ranging between 
1000 and 1800 m with a low point of 110 m in the "divide" (Haffer, 
1970). About 85% of the land area is lower than 1000 m. . 

The north facing slopes of most of the ridges above about 
800 m interrupt the cloud-trade wind pattern of the Caribbean. 

As a result of this many north facing slopes are moist throughout 
the year and have a rainfall often in excess of 3000 mm per year. 
In areas where the elevation ranges between 1000 m and 2500 m, a 
cloud forest type of formation may develop. Above 3000 m (mainly 
on Volcan de Chiriqui) an elfin type of forest mixed with open 
treeless areas exists. The south-facing slopes of the various 
sierras are usually well forested but with a fairly pronounced dry 
season extending, on the average, from January to April. Below 
900 m and on the south coast the dry season is pronounced and 
large lowland areas are covered with a deciduous lowland forest 
formation (Fig. 261). “The various forest zones and some of the 
more conspicuous species of these zones are discussed and listed 
by Porter (1973). 

While the location, topography, and climate undoubtedly allow 
and contribute to the present diversity of the fauna, the historical 
relationship of the Panamanian fauna is a particularly interesting 
one. The distribution patterns of the 113 Panamanian species of 
Scarabaeinae that we recognize are placed into five categories in 
Table 2. Of these species, 42 are widespread, 13 occur in Panama 
and South America, 22 are found in Panama and Central America, 
18 are restricted to Panama and Costa Rica, and 18 are limited 
to Panama. If one assumes that both the widespread and Panama- 
South American groups have a probable Pliocene-Pleistocene South 
American origin, then 48% (55 of 113) of the species show this 
affinity. On the other hand 58 species or 52% represent a Central 
American element with nearly 16% of the 113 species being restricted 
to Panama. The strong endemic nature of the Central American 
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fauna has been discussed by Duellman (1966) for the herpetofauna, 
and Howden (1969) has discussed the variation in generic endemicity 
found in American Scarabaĉidae as it might relate te"Pleistocene 
climatic disturbances. If one considers the species emdemicity 
occurring ih Panama (18) plus that of western Panama — astern 
Costa Rica (18), the 36 endemic species seem to concentrate in one 

of several of the areas of Panama that have been emergent for at 
least several million years; i.e., some of the oldest portions of 
Panama. 

Because of this pattern, a brief mention ef the geological 
history of Panama seems pertinent. The early history or the 
Caribbean area and the plate movements associated with continental 
drift have perhaps best been summarized by Malfait and Dinkleman 
(1972). In this paper, they depict a Caribbean plate moving 
generally from west to east, with the present Panamanian area 
eccurring on the western edge of the plate. However, lateral 
plate movement over large distances may DE Mereurcrevant lo genera 
and higher taxa patterns. The-fauna of “interest to ge is seem- 
ingly much more closely tied To Tertiary events TESS oor 
have been discussed in some detail for eastern Panama and the 
neighboring portion of Colombia by Haffer (1970). According to 
Haffer, in the upper "“Eocene, initial orogeny extended at leget 
into eastern Panama but the actual exposure of any lamd mess 
may-have been relatively temporary. Fromethe upper Eocene to 
middle Miocene, Panama and neighboring Colombia were largely 
submerged with small and largely scattered emergent areas or 
islands. During the upper Miocene there was ariurtiher orogeny 
with narrow water gaps persisting primarily in western Panama. 
Again there was "subsidence during the lower Pliceene with the 
formation of three major water gaps, consisting of the Nicaraguan, 
Panamanian, and Colombian portals. “These were closed either in 
the upper Pliocene or early Pleistocene approximately two million 
years ago. During seme ol the glacial perisis ef the Pleistocene 
the coastal lowland areas of Panama and adjacent countries were 
greatly expanded so that the Vand aree was perhaps lowser by 
20% to 25% than at present. These various events have been dia- 
grammed and discussed by Haffer (1970) along with the problems 
that exist in the geelogical interpretation Gi the sediments in "the 
area. More recent events, including sea level changes and climatic 
fluctuations of the last 35,000 years, have been discussed as they 
relate to Panama by Bartlett and Barghoorn (1973). 

The geological evidence thus indicates that Panama has been 
an area ol inekabilimy. Tor much of thevearly Tertiary only small 
isolated areas Of empostd lama were reegt so that amy faunal 
interchange must have been by overwater dispersal. This changing 
topography undoubtedly strongly influenced speciation and also 
contributed to numerous extinctions. The fauna, at least in the 
Scarabaeinae, reflects this. The ranges of the 36 endemic species 
occurring im Panama and adjacent Costa: Rica eem to coimcide 
with ome of the maim Plaee@éie - Carly PlNistteeme ciiercert areas, 
with the Nicaraguan trench to the north west and the Bolivar 
(Darien) trench to the east. The sizes of the emergent areas and 
the lemgth ef time thet they hawe remained emergent is mot certain. 
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If Haffer's generalized diagrams are reasonably accurate, then 

at least some of the Chiriqui or adjacent areas have been exposed 
since Upper Miocene; i.e., for about the last 5,000,000 years. 
This length of time certainly has been stemt tosallow a dis- 
tinctly endemic biota to develop. The length of isolation (or 
period of emergence) apparently has not been sufficient to be 
reflected in any degree of endemism at the generic or tribal 

level within Panama, at least in the Scarabaeinae. However, 
particularly in the genus Canthidium, greswps of related speeues 
occurring in the Chiriqui area apparently radtared cime muwestern 
Panama-Costa Rica uplift. It is interesting to note that the 
degree of endemism is higher among genera composed of small-sized 
species (under 10 mm) than among genera containing only larger 


species (Table 2). This in turn may reflect differences in flight 
behavior ~as it relates to foraging; whiehvin tumnsmaNjNnclkitesto 
dispersal. 


If, until 2,000,000 years ago, the exposed portions of 
Panama resembled an archipelago or even an isolated island 
situation the present fauna, particularly the endenmc elements; 
should. reflect this. There are a number of diliesemb chkamaciem= 
isties exhibited by island faunas, but af one examimes the" species 
listed in Matthews' (1966) work on the Scarabaeinae of the West 
Indies, it is obvious that a lange péheentage ol the fauna is 
composed of relatively small species (10 mm or less). Genera 
such as Dichotomius, Phanaeus, Eurysternus and Deltochilum are 
common in surrounding mainland localities and generally are of 
moderate to large size (15 mm or more). Im the West Indies only 
Jamaica has one large endemic species, Phanaeus carnifex (L.). 
This species, measuring from 17 to 23 mm in length, lacks any 
really close relative, the most^closely melated' species occurring in 
northern South Ameriea. ln genesal the small size of islamd 
Scarabaeinae is not a unique feature as Darlington (1970) has also 
noted the same characteristic for Carabidae occurring in the West 
Indies. If species size does have any relationship with island or 
habitat isolation, then, based on Haffer's (1970) geological history 
of Panama, endemic forms in Panama should have a smaller 
average size than more wide ranging forms if Panama were an 
archipeligo in the recent past. Also, genera occurring in Panama 
that contain a number of endemic species, in theory, should be 
composed of mainly small species with their closest relatives in 
nearby localities. Thirs®is true at least fer Ureéxys «md Canthidium. 
Also the species endemic to Panama and. the adjacent area of 
Costa Rica average 8.3 mm in length while the widespread (1), 
Panama-South America (2), and Panama-Central America (3) 
groups average 10.12, 12.08, and 10.59 mm respectively. Thus 
the size as well as the location of the endemics seems to coincide 
with the past geological events of the mid to late Tertiary as 
they relate te Penama 

Because of the preliminary nature of the present study, the 
numerous unsolved taxonomic problems, and spotty collecting 
coverage, further comments on faunal relations are not justified. 
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HABITS: COMMENTS ON THE BEHAVIOR OF A FEW SPECIES 


Since this work is primarily concerned with the identifica- 
tion of the Panamanian Scarabaeinae, details of behavior that 
have been observed on a number of species will be omitted as they 
have been or will be published elsewhere. It does seem appro- 
priate, however, to briefly summarize the major feeding habits of 
the Panamanian species and to mention briefly a few of the more 
interesting aspects of some of the current behavioral work that 
has been completed or that is still under investigation. 

The known habits of the Scarabaeinae have been well sum- 
marized by Halffter and Matthews (1966). Their work outlines the 
variety of food utilized by some members of the subfamily. In 
our study of the Panamanian species, we have found that the 
food preferences largely seem to follow the general patterns as 
described by Halffter and Matthews (1966). In general the 
species are attracted to mammal dung, while some show a prefer- 
ence for carrion. Frequently species may be attracted to both 
dung and carrion. Other foods utilized by fewer species are decay- 
ing vegetation, fungi, and rotting fruit. Again, in some cases, 
speeles going to rotting: fruit may also be attracted to dung and/or 
carrion. Examples of. this type of behavior can be found within 
the genus Onthophagus. As noted by Halffter and Matthews (1966), 
it seems that most species of Scarabaeinae have the capability of 
utilizing more than one type of dung or rotting material. Many 
species undoubtedly have a food preference but this aspect has 
not been thoroughly investigated for the majority of species. 

Once the dung or other food material has been located it 
appears to be expedient for the beetles to move it as rapidly as 
possible. This need for rapid removal seems to be a response, at 
least in part, to the number of species competing for the resource. 
In Panama, as many as 22 species have been taken in one locality 
at traps baited with human feces. The number of species competing 
for the resource is probably only part of the story since individu- 
als of the same species may also compete (see Matthews, 1963). 
The response to this competition has been the development of 
several methods of rapid food handling that essentially remove 
the food from the competitive arena. One method is to immediately 
dig a burrow under the food mass and bury a quantity of the 
dung or carrion. Once the food is in the burrow it may be eaten 
or formed into a brood cell. 

Some species may actually push (butt) pieces of the dung 
for a short distance and then bury it, while other species 
(members of the genus Canthon, for example), may form the food 
material into a ball and roll it for a considerable distance before 
burying it. In all cases, after burial, the food may be consumed 
by either the adultis or wtilized in a brosd cell for larval food. 

Details of the types of brood cells and mention of brood 
care may be found in papers by Bornemissza (1969), Halffter 
(1977), and Lengerken (1954). Normally, development of the 
brood is fairly rapid with the period from egg to adult frequently 
occupying between 30 and 50 days. In areas with a prolonged 
dry season, either the pupa or teneral adult may remain in the 
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brood “cell until there is “sufficient moisture" in "UNE" eround™(o wallow 
the adult to emerge, thus limiting the reproductive eyele to ome 
generation per year. However, im Panama there die PHEGuENLY.a 
number of generations per year but theme enay be "Streng dm 
the size of species populations between the wet and dry seasons. 
Seasonal population fluctuations of dung beetles have been studied 
carefully in only a few @reas. Om Barro Colorado Islamo. "he 
scarabaeine biomass in the mid-dry season (Feb. is estimated to 
be six times larger than in the mid-wet season (Sept.). The 
biomass of all insect species captured at light traps, however, is 
approximately the same for February and September (Smythe, 
1974). The increase in biomass that occurs in most insect groups 
with the start of the wet season (Wolda, 1978) does not occur in 
most species of Scarabaeinae, at least on Barro Colorado Island. 

Several factors can be correlated with “he. huele biomass of 
scarabaeines in the dry season om Barro Colerado Toland: "The 
population density of vertebrate dung-producers is probably 
lowest during the mid-late wet season, due at leet in pert to 
high.mortality because of the scameity ol Brum, HEN leaves, Towers, 
insects, and other foods typically consumed by vertebrates (Young, 
1978). Thus the production of vertebrate dung is also corres- 
pondingly lowest in the wet season. The availability of that dung 
to scarabaeines is probably lowest during the late wet season, 
due to the action of heavy rains on exposed dung with the sub- 
sequent rapid loss of aromatic properties and dissolution. With 
both the production and the availability of vertebrate dung lowest 
in the mid-late wet season, the life-history strategy of each 
dung-consuming scarabaeine must include some mechanism for 
surviving food scarcity at that time. The dominant diurnal.and 
nocturnal species, Canthon angustatus and C. aequinoctiale 
respectively, utilize a greater proportion of the available dung 
during the late wet season and are reproductively active through- 
out the entire year. Some other Species "are MO: presi Ws adults 
during the late wet season.  liistéad "ey ame Below ground in 
the larval or pupal. Seage and menge dE WiycwewhnR Gi tie dry 
season. Still other species change their Medine Tabsts. During 
the late wet seasom they feed aSsaŭuliS on vertebrate carrion, 
which is relatively more available to scarabaeines during this 
period (Young, 1697). 

The availability of food ar The number of individuals 
competing for the feed Way have net only led to the development of 
methods of rapid food removal but have apparently also influ- 
enced the evolution of diffépent Toraging teckmiques. “Typically, 
beetles locate dung, Garrion, or TOWINE vegetation by Ue detec- 
tion of odors. "The specics“genereiiy pursue à laterally sinuous 
flight pattern moving upwind, the pattern becoming narrower as 
they approach the Seuree ci the odor. Normally, ie Majority of 
species fly only a few feet above the ground and are able to 
land either om or close to te odor source. While this type of 
foraging behavior; i%., flying upwind, is typical of most species, 
there are a number of variants that have developed on the basic 
pattern; an exemple of This is found n the species Canthon 
angustatus. On Barro Colorado Islama it is perhaps the most 
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common species during all or most of the year. Normally, when 
food odors are first detected, individuals leave their burrows, 
take flight, and follow the airborne odor trail upwind to the 
odor source. Individuals that arrive in the vicinity of the odor 
source within the first few minutes after defecation by a verte- 
brate are usually able to locate and land on the food. Individuals 
that arrive later are usually unable to determine the exact 
location of the food and after several minutes of flying in the 
vicinity land on leaf surfaces. Failure to detect the. odor source 
is probably due to decreasing production of odor and confusing 
local convection currents. Individuals that are thus unsuccessful 
in locating food are the ones that perch on leaves. They are in 
the best position, however, to locate food subsequently produced 
in the same akeo. 

While foraging near the ground is common, not all species: 
utilizing this method can locate rotting fruit or dung lodged 
above the surface of the ground.  Howler monkey dung, for 
example, may lodge on branches or leaves in the upper levels of 
the canopy. A few species apparently have developed capabil- 
ities of locating and utilizing arboreal food sources. On Barro 
Colorado Island, observations made from a 65 foot high weather 
tower in the forest indicate that at least two species, Canthon 
angustatus and C. subhyalinus, have a three dimensional capacity 
to locate food odors. This was apparent when howler monkey 
dung was placed at the top of one of the towers. All responding 
species could be seen flying towards the tower at a height above 
the ground of 15 to 60 cm. Near the base of the tower, C. 
angustatus and C. subhyalinus changed their elevation, flying 
upwards to the top of the tower. The other species maintained 
their original elevation, flying around in circles in the area 
where the odor trail from the. tower feces apparently reached the 
ground. Thus only in situations where arboreally-produced feces 
fell all the way to the ground would those species with two- 
dimensional odor detection capabilities compete for its possession. 

Another type of possible foraging behavior is leaf perching 
as suggested by Howden and Nealis (1978). Actual reasons for 
perching on leaves are seemingly complex and varied. but un- 
published data from Panama and Ecuador has shown that small 
species in cerlan genera, particularly species in Canthidium, 
tend “to. Be, fejuagd. perching more irequemtly and closer to the ground 
than do larger species in other genera.  Howden and Nealis (1978) 
postulated that flying above the low level vegetation or along 
trailsvat an aventse height ofwabout l meter allows a species to 
detect relatively stnomg odors that. would.be given off by a large 
quantity et feod. Smell [eod souuncesemioht be better detected. by 
pesching neer the ground in favorable aneas.. This postulate was 
later tested py setting lange dung. traps baited with 100-200 cc of 
human feses amd small traps wath 2 cc of the same bait. Both 
average size and species composition varied between the 100-200 cc 
and 2 cc baits with some species being taken only in traps of one 
size (unpublished data of H. Howden and S. Peck). Exactly what 
types of belavier cause the speeies sand «size differences in the 
different traps remains an interesting question and one that obvi- 
ously needs further investigation. 
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Another type of behavior that has only been partly investi- 
gated might be categorized as a form of olfactory communication. 
Young, working in Panama, noted that when Canthon angustatus 
individuals were active at monkey droppings, individuals of its 
principal competitor, Canthon lamprimus, surrounded the fecal 
material at a distance of approximately 15 cm. They then remained 
at this distance until most individuals of C. “amus taiu; lem the 
site. Laboratory experiments by Young indicated that in a one- 
to-one confrontation at a limited food site, C. angustatus was 
competitively superior to C. lamprimus, depriving the latter of 
food when it was in short supply. Field observations supported 
this data by indicating an avoidance of C. angustatus by C. 
lamprimus. Further investigation led to the observation that a 
white viscous fluid, secreted from the anal area of C. angustatus 
and coated over most of the body, appeared to be an aromatic 
substance.. This substance functioned as an allelochemic since 
in laboratory olfactometer tests C. lamprimus attempted to avoid 
filter paper saturated with the substance. M ecological conse- 
quence of this is that when monkey fecal material becomes less 
available in the wet season, C. lamprimus adults may either die 
or shift to carrion as a food source whereas C. angustatus continues 
to utilize the monkey feces. ka 

There are many other aspects of Scarabaeinae behavior that 
need investigation. Mammals often tend to utilize trails and move 
in groups. Do dung beetles follow these potential food sources or 
locate them visually or by sound? There is some very tenuous 
evidence that at least a few species may do so by either method. 

To date, information concerning the behavior and ecology of 
neotropical scarabaeines is generally of a fragmented and anecdotal 
nature, with very few studies on single species and a complete 
absence of published research on community dynamics. This 
situation has been due in part to an unstable taxonomy of the 
group. Material presented in this review will hopefully provide 
that stable taxonomic base and also give some indication of the 
fascinating and diverse biologies found in the Scarabaeinae. 
Hopefully this work will encourage and facilitate further research. 
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Fuge 2. kurysiikenus püsdbeius Fan», domum. Pip. 3. 
kurystermusmeari[NiS MSti; Egeter sterna.  Figs 4. Bukysternus 
mexicanus (Germ.), thoracic sterna. Fig. 5. Megathoposoma candezei 
(Har.), dorsum. Be. 6. Canthon “monilidtus Tes, dOrsum. Fic. 
7. Canthon lituratus (Germ.), dorsum: 


164 Contrib. Amer. Ent. Inst., vol. 18, no. 1, 1981 


Figs. 8-13. Eurysternus spp., left hind femur, ventral view. 
8. claudicans Kirs., female. 9. plebejus Har., male and female. 
10. velutinus Bates, female. 11. mexicanus Har., male. TZ 
caribaeus Hbst., female. 13. magnus Lap., female. 
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Pigs. 14, 15. Camthon mosse group. Fig. 14. Dorsum. 
Fig. 15. Male genitalia. Figs. 16, 17. Canthon juvencus Har. 
16. Dorsum. 17. Head and pronotum. Figs. 18, 19. Pseudocanthon 
perplexus (LeC.). 18. Dorsum, 19. Head and pronotum: 


166 Cotiimib. Aimer. Bet. JITIGk., vol. 18, no. b, A901 


28 29 


Pigs. 20229. Canthon Sppe» head.and ase forme tibia respec- 
tively. 20, 21. moniliatus Bates. 22, 23. septemmaculetus (Latr.). 
24, 25. deyrollei Har. 26, 27. i. ele vrolati "BEL. o, 29. literatus 


(Germ. ). 
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Figs. 30-37. Canthon spp., head and fore tibia respectively. 
30, 31. mutabilis EE: me 32, 38. c. salle Har., male. 
34-37. aequinoctialis Har.; 34, 35. Male. 36, 37. Female. 


168 Contribs Amer. Bt. Inet., volos 18;no. l; 1981 


ies. 36545. Canthon spp:, head and male fore tibia respec- 
tively. Ve, ot ju'ucus Hor. 40) 41. mossei group. 42, 43. 
angustatus Har. 44, 45. subhyalinus Har. 


Howden and Young: Panamanian Scarabaeinae 169 


gé — * € 33 


Figs. 46-53. Canthon sspp., head and make fore tibia. respee- 
tively. 46, 47. euryscelis Bates. 48, 49. femoralis (Chev.). 
50, 51. "ege 752,099. ue meridi Malis ME, H. @ H. 


170 Corts: Amer. Date- inst., mol 18jNo. 9 1981 


Figs. 54-59. Deltochilum spp. 54. g. panamensis Howd., 
dorsum. 55. mexicanum Burm., head and pronotum. 56. parile 


Bates, head and pronotum. 57. pseudoparile Paul., head and 
pronotum. 58-59. v. acropyge Bates. 58. Head. 59. Abdomen 
and pygidium, lateral view. 


Howden and Young: Panamanian Scarabaeinae 178 


Fig. 60. Cryptocanthon newtoni Howd., dorsum. Figs. 61-63. 
Agamopus lampros Bates. 61. Dorsum. 62. Head and pronotum. 
63. Pygidium. Figs. 64, 65. Bdelyrus seminudus (Bates). 64. 
Dorsum. 65. Head and pronotum. 


172 Contrib Amer "Ent inst , vol. 18, rio. 1; 581 


Figs. 66-68. Pedaridium pilosum (Rob.). 66. Dorsum. 67. 
Head. 68. Male genitalia, apical dorsal view. Figs. 69-71. 
Pedaridium brevisetosum n. sp. 69. Dorsum. 70. Head. 71. Male 
genitalia, apical dorsal view. 
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Figs. 72-74. Pedaridium bottimeri n. sp. 72. Dorsum. 73. 
Head. 74. Male genitalia, apical dorsal view. Figs. 75, 76. 
Onthocharis panamensis Paul. 75. Dorsum. 76. Head and pronotum. 
rigs /7. Scataimuswqueadricaemtatus Balth., head and promotum. 


Tom Contrib. Amer. Ent. Insts, vel, Go, no. l, 79981 


Figs. 78, 79. Scatimus quadridentatus Balth. 78. Head. 
I9: Mal cemmalia, lateral view. "Plos. 90, 81. Scatimus ovatus 
Har. 80. Head. 81. Male genitalia, lateral view. Figs. 82, 83. 
Uroxys gorgon Arrow. 82. Head and pronotum. 83. Male genitalia, 
lateral views 
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Figs. 64-93. Uroxys spp., head and pygidium respectively. 
04, 905. plaiypygan. sp. 06, 87. macrocularis n. sp. 88,89. 
bidentisS n. sp. DO, SE. mimes Bates. "92, 93. microculamis n. sp. 
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Figs. 94-103. Uroxys spp., head and pygidium respectively. 
94, 95. gatunensis n. sp. 96, 97. dybasi n. sp. 98, 99. 
depressifrons n. sp. 100, 101. metagorgon n. sp. 102, 103. 
gorgon Arrow. 
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Figs. 104-109. Uroxys spp. 104. depressifrons n. sp., head. 
105. depressifrons n. sp., male genitalia, lateral view. 106. 
metagorgon n. sp., male genitalia, lateral view. 107. platypyga 
n. Sp., male genitalia, lateral view. 108, 109. micros Bates. 
108. Dorsum. 109. Head and pronotum. 


178 Contrib: Amer. Ese. dwit., wol. 418, mo: 1, 1984 


Figs. 010-144. Uroxys spp., male gemitalia. 110. micros 


Bates, lateral view. 111. bidentis n. sp., lateral view. 112. 
mierceulafis n. sp., katefalsvismw. Wise microsularis n. Sp., 
dorsal view. 114. macrocularis n. sp., lateral view. 115. dybasi 
a. sp, head and psenotum. 
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Bios. 016, 117. Dr eys Jasin. Sp., male genitalia. 116. 
Lateral view. 117. Dorsal view. Figs. 118-121. Ateuchus spp. 
118. candezei (Hate), dersum. 119. candezei(Har.), head and 
pronotum. 120. aeneomicans (Har.), head and pronotum. 121. 


guatemalensis (Bates), head and pronotum. 


180 Contrib. Amer. Emt. Insi., wel. 18, mo. 1, 1981 


page 122-125. Canthidium centrale Beuc. 122. Head. 123. 
Apex, male fore tibia. 124. Male genitalia, lateral view. 125. 
Male genitalia, dorsal view. Figs. 126, 127. Canthidium 
tuberifrons n. sp. 126. Head and pronotum. 127. Posterior margin 
ol pronetum. 
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Rigs. 128, 120% Cáaubbhidium tuberifsens n. spe, male genitalia. 
128. Lateral view. 129. Dorsal view. Figs. 130-133. Canthidium 
haroldi Preud. 130. Head. 131. Male fore tibia. 132. Male 
genitalia, lateral view. 133. Male genitalia, dorsal view. 


182 Gontrib.4 Amer. Bur. Wet., vol. 18, no. 1, 1981 


139 


Figs. 134-136. Canthidium angusticeps Bates. 134. Head. 
135. Male genitalia, lateral view. 136. Male genitalia, dorsal 
view. Figs. 137-139. Canthidium elegantulum Balth. 137. Head. 
198, Posterior margin of pronotum. "459. Malesgenitalia, lateral 


view. 
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Fig. 140. Canthidium elegantulum Balth., male genitalia, 
dorsal view. Figs. 141-143. Canthidium bituberifrons n. sp. 
141. Head. 142. Male genitalia, lateral view. 143. Male genitalia, 
dorsal view. Figs. 144, 145. Canthidium discopygidiale n. sp. 
144. Head. 145. Male genitalia, lateral view. 


184 Comitrib. Amer. Ent. "ege: vol. 18, no. 1, T1994 


Fig. 146. Canthidium discopygidiale n. sp., male genitalia, 
dorsal view. Figs. 147-149. Canthidium subdopuncticolle n. sp. 
147. Head. 148. Male genitalia, lateral view. 149. Male genitalia, 
dorsal view. Figs. 150, 151. Canthidium tenebrosum n. sp. 

150. Head. 1517 Male “genitala; lateral vedi 
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Fig. 152. Canihidjum tesebrosum n. sp. male genitalia, 
dorsal view. Figs. 153-155. Canthidium planovultum n. sp. 
153. Head. 154. Male genitalia, lateral view. 155. Male genitalia, 
dorsal view. Figs. 156, 157. Canthidium perceptibile n. sp. 
156. Head. 157. Male genitalia, lateral view. 


186 Contrib Amer. Pnt. WESS. vol. "lO, nor” l, “ESI 


Fig. 158. Canthidium perceptibile n. sp., male genitalia, 
dorsal view. Figs. 159-161. Canthidium vespertinum n. sp. 
159. Head. 160. Male genitalia, lateral view. 161. Male genitalia, 
dorsal view. Figs. 162, 163. Canthidium pallidoalatum n. sp. 
162. Head. 163. Male genitalia, lateral view. 
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Fig. 164. Canthidium pallidoalatum n. Sp., "male gemitalia, 
dorsal view. Figs. 165-167. Canthidium variolosum n. so. T65. 
Head. 166. Male genitalia, lateral view. 167. Male genitalia, 
dorsal view. Figs. 168, 169. Canthidium leucopterum n. sp. 
168. Head. 169. Male genitalia, lateral view. | 
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Bia. 170. Canthidium leusopi m n. SD». male genitalia, 
dorsal view. Figs. 171-173. Canthidium ardens Bates. 171. Head. 
172. Male genitalia, lateral view. 173. Male genitalia, dorsal 
view. Figs. 174, 175. Canthidium aurifex Bates. 174. Dorsum. 
175. Head. 
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Figs. 176-178. Canthidium aurifex Bates. 176. Apex male 
fore tibia. 177. Male genitalia, lateral view. 178. Male genitalia, 
dorsal view. Figs. 179-181. Canthidium hespenheidei n. sp. 
179. Head. 180. Posterior margin of pronotum. 181. Male 
genitalia, lateral view. 


190 Contrib. Amer. Bat. Inert, wol. 18 “mo. 1,949981 


Pig. (462. Canthidium hespouleidein.'9p., tale genitalia, 
dorsal view. Figs. 183-186. Onthophagus spp., male head and 
pronotum. 183. incensus Say. 184. batesi H. & C. 185. c. 


panamensis Bates. 186. stockwelli n. sp. Fig. 187. Onthophagus 
sisakzelNi n. Sp., male fore tibia. 
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Figs. 188-193. Onthophagus spp., head and pronotum. 188, 
189. stockwelli n. sp., female. 190. nyctopus Bates, male. 191. 
acuminatus Har., male. 192. transisthmius n. sp., male. 193. 
transisthmius n. sp., female. 


192 Contrib, Amer. Ent. Imst., vol. 18, mes 1, 1981 


Figs. 194-198. Onthophagus spp., head and pronotum. 
194. mamginicollis Har., male. 195. makginicollis Har., female. 
196. lebasi Bouc., male. “197. lebasi Bouc., female. 198. chryses 
Bates, male. Fig. 199. Onthophagus coseineus Bates, dorsum. 
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Figs. 200-205. Onthophagus spp., male head and pronotum. 
200. .eescineus Bees. "Zl. dickaitius, Bates. 202. lamdolsi Har. 
203. atrosericeus Bouc. 204. cyanellus Bates. 205. mirabilis 
Bates, male, major form. 


194 Contrib. Amer. Pet. Inst., vol. l109wnowwis- 1981 


Figs. 206-210. Onthophagus spp., head and pronotum. 206. 
mirabilis Bates, male, miO temm- 207. mirabilis Bates, female. 
208. sharpi Har., male. 209. praecellens Bates, male. 210. 
belorhinus Bates, male. Fig. 211. Ontherus brevipennis Har., head. 
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Pago. ZE, Ee did mus Er., male. 212. Dorsum. 
213. Head and pronotum. Figs. 214-216. Ontherus strius n. Sp”; 
male. 214. Head and pronotum. 215. Male genitalia, lateral 
view. 216. Hind femur and tibia. Fig. 217. Dichotomius c. 
colonicus (Say), dorsum. be 


196 Contrib. “Amer. “int. "ert. VOL. TOM no. 1, 1981 


Figs. 218-223. Dichotomius spp. 218. nevermanni (Lued.), 
female. 219. satanas (Har.), male. 220. agenor (Har.), dorsum 


——— — 


of male. 221. agenor (Har.), male head. 222. inachus (Er.), 
head and pronotum. 223. femoratus n. sp., head of female. 
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Figs. 224-226. Dichotomius femoratus n. sp., male. 224. 
Head and pronotum. 225. Male genitalia, lateral view. 226. Male 
genitalia, dorsal view. Figs. 227-229. Dichotomius gamboaensis 
n. sp., male. 227. Head and pronotum. 228. Male genitalia, 
lateral view. 229. Male genitalia, dorsal view. 
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Figs. 230-233. Copris spp., male head and pronotum. 230. 


lugubris Boh. 231. incertus Say. 232. costaricensis Gahan. 
233. subpemetatwe Gilg: ties. 294, 2955. Pa Macus Spp., male 
dorsum. 234. hermes Har., minor form. 235. beltianus Bates. 
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Pigs. 256,2257. Ph m aus spps. male. 236. beltianus Bates, 
genitalia, dorsal view. 237. pyrois Bates, head and pronotum. 


Figs. 238-240. Sulcophanaeus spp., male. 238. velutinus (Murr.), 
dorsum. 239. cupricollis (Nev.), head and pronotum. 240. noctis 
(Bates), dorsum. Fig. 241. Coprophanaeus t. corythus (Har.), male 
head and pronotum. 
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Figs. 242, 243. Coprophanaeus t. corythus (Har.), male 
genitalia. 242. Lateral view. 243. Dorsal view. Figs. 244-247. 
Coprophanaeus chiriquensis Ols., male. 244. Dorsum. 245. Head 
and pronotum. 246. Genitalia, lateral view. 247. Genitalia, 
dorsal view. 
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Figs. 248-250. Coprophanaeus ohausi (Felsche), male. 248. 
Head and pronotum. 249. Genitalia, lateral view. 250. Genitalia, 
dorsal view. Figs. 251-253. Coprophanaeus pecki n. sp., male. 


251. Dorsum. 252. Genitalia, lateral view. 253. Genitalia, 
dorsal view. 


2002 Contrib. Amer. Entasinst., vol. ko, mno. l, 1981 


254 255 


N 72 


- 


Figs. 254-256. Oxysternon conspicillatum (Web.), male. 
254. Dorsum. 255. Genitalia, lateral view. 256. Genitalia, dorsal 
View. Pigs. 297—289. Een Zisani Per., male. 257. Dorsum. 


258. Genitalia, lateral view. 259. Genitalia, dorsal view. 
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